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Trve Dimensional 
Stability 


Positive Load Transfer goveteettca,,. 


The special “floating gum 
insulating section transfers the 
load to the carrying cords 

prevents chafing 





Highest Transverse 
Rigidity 


aE, Uniform Cross Section 

re n molding assures an 
The special compress on section ‘ m < section 
of fiber-reinforced synthetic } hout th ng 
rubber strongly resists dishing ‘ 


th of each 











under side pressure—protects 


from undue fatigue 


ow - LE S bl d 
to variable spee 
AN INVA drive headaches 


Assured Balance 
of Yield 











Kerra 


Excellent Gripping 
Ability 


The special ‘‘cool-running 


t >t kes the t — ae ‘ sa ses 
ension section makes the top Controiled Flexibility 
of the belt yield in exactly the 


Completely uniform notchine 
° t y Cc Cc } 


opposite direction as the 
t 


ov the flexibilit 
bottom—equalizes pull on Aosta wevery 
either side The specially compounded 


highly abrasion-resistant cover 


ove small pulleys 


cr 


assures a strong, uniform grip 
on both faces of the sheave 


he answers to one of 
lems: harnessing 
variabl lrives. It’s the gre: iew Goodyear 
Variable Sy 1 Bel levelope hrough years of 
resea 
And it brin ou all the Goodyear a-quality features 
that assure the maximum, t ‘ree horsepower hours 
at minimum cost. For more ails, contact the G.T. M. 
— Goodyear Technical Man through your Goodyear 
Distributor. Or write Goody , Industrial Products 
Division, Akron 16, Ohio. 


GOOD, YEAR 


THE GREATEST NAME IN RUBBER 
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NEW 36 4-WAY VALVE 
RATED FOR 8 GPM FLOW 


®* requires less 
space 


requires less 
current 


lower cost than 

valves previously 

used 

Several inches shorter and still 
has more flow capacity than direct 
solenoid valves. It fills the void in 
solenoid operated valves between 
4” and 3," I.P.S. . . . virtually 
eliminating the need for direct so- 
ienoid valves of 44,” and larger 
I.P.S. 

The same size solenoids as those 
on 1g” or 34” valves are used in 
this model, thus same solenoids 
can be placed throughout circuit 
where different sized valves are 
needed. By using smaller solenoids 
than direct solenoid valves, lowe 
current is required making pos- 
sible savings in cost of electrical 
equipment. 

Surges in tank line will not af- 
fect valve operation. Speed of 
spool traverse can be controlled 
for smoother shifting. Valve can 
be externally piloted if desired. 

Drain line surges are eliminated 
by exclusive Double A_ solenoid 
seal drain. Double solenoid, no 
spring models come with detent. 


priced from $60.00 


COMPLETE LINE OF 
HYDRAULIC VALVES 


PRODUCTS CO. 


MANCHESTER, MICHIGAN 


Write for catalog and specifica- 
tion sheets. 
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DEVELOPMENTS 
TO WATCH 


Glass flakes control light, stop corrosion 


and provide electrical insulation in a nm rl 
of materials now being readied by Owens 
Fiberglas Corp.’s research labs. The materials 
made by combining near-microscopic glass flakes with 
ade 
I 


lvesters, CPOx1es 


transparent thermosetting resins 


have remarkable properties 

One group of glass-flake laminates, used for light 
shields, for instance, is so effective in providing pola 
ized, glare-free lighting that OCF development eng 
neers predict it may even replace present-day ler t ane 
systems in such ; ications as sealed-beam head 
lights—and at far lower cost ight transmissi 
unusually high to 

Another grouy 


made 


Bell Labs is tilting with windmills . . 


ind for good reason. Miniature windmills that 
provide driving torque for urrent-generating rot 
ire among sever vel power sources being 
for use with new transistorized devices. As 
points out, many such devices require 
than previous designs. On exampk is 
rural carricr systems. It needs only 
f power, but this must b 


emote from mm il 















































Baby windmill is under test at Bell Telephone Labs Windmill design is outlined above. Wind enterir 
for rural carrier systems and other communications direction produces driving torque on both sides of + 
units requiring only small amounts of electrical power diagram shows the electrical circuit developed f 
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TO WATCH 
i 


A chemical bond between aluminum and copper 


ind stron 


continued) DEVELOPMENTS i - 


] 
ilver, titanium 


I‘hat’s 
Ohio for its 


Another kind of transistor 


this one claimed t 


oth vacuum tubc¢ 


vitch substantia 
mother in peri 
econd ind 


Lp 


Will molded plastics and hardboard repl ace 


the fabri ) t ! NH 


linings? ‘Ther 


the 
vacuum-molde 
10 Ib. Its n 


1 hit with 


tion made a hit 


Truer holes 


New concept in drill-point design is spiro! point, viewed here from side and 
bottom Advantage § over chise!-point drills sharper tip reduced negative rake 


6 AMERICAN 








ACTUATE OR POSITION IT 
BETTER WITH 


SAGINAW ° SCREWS 


6 decisive advantages reduce 
manufacturing problems and costs: 



















1 POWER SAVINGS. Operot 4 PRECISE POSITIONING. Sogi- 


ing with over 90% efficiency 


screw fixed— nut travels 


now b/b Screws will position com 
Soginow b/b Screws permit 


ponents for more precisely thon 
3 meer " ourrur a - y 
ae) a6 —a much smoiler motors with for j 
hydroviics of pnevumotics toler 
| ~ he a Ins less drain on electrical systems, 
ences on position ore held within 
ond also simplify circuitry 
ew Ad Re a 6 in./ ft. of trovel. 
% = = SPACE SAVINGS. Soginow 
= «b/b Screws themselves ore cm TEMPERATURE TOLERANCE. 
FORWARD: When rotory motion is applied to the compact. They permit smoiler —2 Normal opercting temperature for 
screw, the b/b nut is driven along the axis of the screw, aes d tb d Ss Ib S ¢ 75% 
n c r saincw b/b ‘ 
changing rotary motion to linear motion. motors © geo oxes © oginow b/b Screws is from 
eliminate avuxiliory equipment to +275°F. But in selected materials, 
required by hydroulics 
: they will function efficiently ot tem- 
+ + nut fixed —screw travels 


perotures os high os +900°F, 





sy DEPENDABLE PERFORM- 
+e eo | 3 ANCE. Scoginow b/b Screws 
naan is “9 Seer ere ter mere relioble then hy 6 LUBRICATION. If lubrication foils 
1 7 draulics or pneumatics. Gothic the Saginow b/b Screw will still 
revew™ \eguss prinregoiinn rm arch grooves, yoke deflectors function with remarkable efficiency. 
J St and multiple circuits provide Units have been built ond quolified 
: odded assurance for operction without lubrication. 


FORWARD: When rotary motion is applied to the 
b/b nut, the screw is driven clong its longitudinol 
cxis, changing rotary motion to linear motion. 


TYPICAL AUTOMATIC? APPLICATIONS 








Automatic indexing device for stocking moterial, Automatic device for loading and unloading machine, 
Soginow b/b Screw used to raise and lower table. Seginew b/b Screw used to save power ond spoce. 


If you would like further details on the use of Saginaw b/b Screws to increase 

the efficiency of plant operations, or specific application recommendations for your 
individual processes, experienced Saginaw engineers are at your service without obligation 
Just write or phone us your requirements, or fill in and mail the handy coupon below. 


& SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 

ad ANRGAAL or see our section in Sweet's Product Design File ] 

Saginaw Steering Gear Division 

General Motors Corporation d 


bb Screw and Spline Operation a 
Dept. 14, Saginaw, Michigan 


Please send new engineering data book on Saginaw b/b Screws and 


; 


Splines to 

NAME — 

COMPANY TITLE 
SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS @ SAGINAW, MICHIGAN ADDRESS ~ 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES city = ——— STATE 
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TECHNIQUES ond DEVELOPMENTS — 


in oscillographic recording 


FROM 


SANBORN 


CIRCUIT DESIGN AND TYPICAL USES transducer, so that at zero load the » 
OF THE “150” CARRIER PREAMPLIFIER fucking out a lance static load sp that « sma 
load can be expanded over the full recordi: 
ane Se mt Seance ened glued Gent onde fen eh Factor contro allows the era eae 
full load rating of the tran 
bration signal to represent 


Sanborn 150 Series oscillographic recording systems is the 
Model 150-1100 Carrier Preamplifier, since with it a “150 
system can record such variables as force, temperature 
strain, pressure, displacement, velocity, flow, acceleration output is fed e transformer through the Gage I 


or any variable which can be potentiometer, across which the Balancing-Calibration-Z« 


he, s Ss «fs ‘ ’ ot ‘ f ‘ { 
expressed as a suitable input uppression circuits develop a voltag ly in 


signal by a transducer. The “1100 with the transducer output. The ra*nnide wer 


carrier AM signal and re-inserts irrier component 


“a co Carrier” will operate with a ; 
Me wo & make its output a conventior il AM signal whose modulatio 


pepe 


variety of different transducers . 
represents the transducer load “ modulation 


« - eS and bridge circuits, which will be 
e e whose amplitude and polarity 1 esent ma 


mentioned later on 


In the block diagram (Fir. } direction of transducer output) is recovered by 
2 ? ‘ lator and fed to the output amplifier, which in t 


the Driver Amplifier and reeording galvat 


150° system 


= 
caipes ci —e . iad — {=| er Transducers which may be used with 
some —) fed _ 





amplifier include strain gage half-bridges 
ipush-pulloscillator commercial resistance or reactance bridg 
provides an excitation transformers and resistance thermometer brid 
voltage of about 5 ¥v ducer chosen should provide at least 18.0 microvolts pet 
to the transducer at a of excitation at the minimum load to be recorded, for a one 
standard frequency of em. deflection; impedance should be 100 to 1000 ohms. With 


' t) 


2,400 cycles or optional strain gages, normal operation provides sensitivities of 
frequencies of 600 and 20 or 10 micro-inches per inch for each em. on the recordi 
1,200 cycles, using depending on the number of active izes. With resistance 
plug-in components thermometers, if 1° 4 er cm. stylus deflection is 
This excitation voltage also feeds the Balancing. Calibration suflicient sensitivity e user can construct his own resist 
and Zero Suppression circuits. (The Balancing controls allow ance thermometer by including a 3 ohm coil of copper wir 


correction of resistive and reactive signal leakage from the in one arm of an equal arm 100 ohm bridge 


il the use of transducer th the 150-1100 Pre 
' a a 


Helpful information ah« 
Sanborn RIGHT ANE 
Ve 1956: Filter Networks for use will ‘ 

Strain Gage Bridges, Aug. 1955; Theoretical ane tual App 











Wing flutter recording to infrared research . . . 
with the versatile ‘1100 Carrier’ 


Today, Carrier Preamp-equipped Sanborn “150” systems are being used for 
frequency response tests of process control system components; to record 
shaft deflections of fluid mixing equipment; in infrared research vehicular 
traffic studies . . . submarine hull vibration measurements. Applications are 
limited only by the transducers available. 

These are applications of only one “1 50" front-end; eleven more inter- 
changeable, plug-in Preamplifiers increase the scope of Sanborn 
oscillographic recording systems to meet an almost infinite variety of 
research, production and field testing requirements. All Sanborn 150" 
direct writing systems record inkless traces in true rectangular coordi- 
nates; all provide 1% linearity; Basic Assemblies — equipped with your 
choice of Preamps — are available from one- to eight-channels, 
packaged in vertical cabinets, portable cases, or specially modi- 
fied housings. 


Technical data and help with your SANBORN COMPANY 
oscillographic recording problem are INDUSTRIAL DIVISION 
always available from Sanborn. 

17S Wyman St., Waltham 54, Mass. 
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---Washington 


DEVELOPMENTS 


TO WATCH 


Speed-up orders to missile contractors . . . 


ire scheduled, White House and Pentagon 

talk to the contrary. The administration claims that 
there is no missile or satellite race. But, none-the 
less, indications are that the U.S. is trying tor a 
pectacular” in order to regain lost prestige 

One concrete example is the Air Force’s Opera 
tion Farside [his project is designed to launch 
ckets from balloons at altitudes of around 100.000 
feet Ihe goal is to get data on cosmic rays, the 
irth’s magnetic field, and other areas of interest. 

lest launchings for Farside were scheduled before 
the Russians launched their satellite. But, condi- 
tions had not been favorable for the tests. Then, 
when Sputnik was put into orbit and worldwide 
icclaim went to the Russians on scientific advance- 
ment, the administration tried to force its Farside 
experiment to take the spotlight off of Sputnik 

Result has been a blooper. Scientists on the 
project w inted to wait for optimum conditions, but 


Missile materials study . . . 


. soon will be forthcoming from the Pentagon 
Requested about a vear ago, it is a criterion for 
selecting materials for missiles. Due to be completed 
in about a month, it should be helpful to designers 
At one point, research facilities doing the work said 


Look for more metal price drops 


aluminum may join copper, lead and zinc in 
sliding downward. There is a growing trend in the 
government toward the belief that the days of de 
fense stockpiling and fast tax writeoffs are over 
Now, the shift is to make the metal industn 
particularly non-ferrous producers—meet world com 


they were forced to try any And, four of 
launchings have failed 

It may be the same story on the satellite program, 
too. The whole program is running four to six 
months behind the original schedule. Now, the 
President has publicly announced that the first at 
tempt to put up a test satellite will come in Decem 
ber, the first instrumented satellite next March 

But, right now, a preliminary test firing is wa\ 
over due. Three weeks ago, the Navy announced 
that a firing would be made “within a few days” to 
test the first stage rocket and instruments. 

If the U.S. fails to keep its schedule, it loses 
nother propaganda round. But, to meet the sched 
ule seems sure to mean shortcuts, test firing before 
the vehicle is ready. End result could still be a dud 

But. the Navy is trving to meet the December 
date. So component-part manufacturers are being 
called on to deliver early. 


that they couldn’t make “rhvme or reason” out of the 


being selected in missile 


way materials are presently 
production 
One reason behind the Pentagon request is to see 


if titanium can be spread in the missile program. 


petition unaided by government props It is coming 
in the face of pressure to keep stockpiling practices 
ind tariff protection 


ernment agencies are cool to industry pleas. It 1s 


But, defense and other gov 


ill part of the spending review, a general shift away 
from government supports 


Limitations on industry, use of nuclear materials . . . 


Recently, the 
Atomic Energy Commission blocked the commercial 
use of “special nuclear material’”’—in this case, plu 
tonium-beryllium neutron sources—by McCullough 
lool Co. of Los Angeles for oil-well logging-opera- 
tions. McCullough wanted to use the material com 
mercially and to export it to Canada. But, AEC is 
required to limit use of the nuclear materials to 
research and development work. And, it is the sole 


is slowing product development 
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importer and exporter of the materials in question 

There is a difference between “special nuclear 
materials” and byproducts. For example, McCul 
lough could use polonium-beryllium, but it has draw 
backs that plutonium-beryllium didn’t have 

AEC has gone to Congress to have the restrictions 
lifted, but so far, has not been successful. Pressure 
is on for it to go back next year, and hopes are 
that Congress will ease the ban 


WASHINGTON 





OR QUIET, SMOOTH 
POWER TRANSMISSION ar HIGH SPEEDS 


a 








mhobbed, shaved 
nan ally Dal- 
1 Hi-Speed Gearing 





STANDARDIZED PHILADELPHIA 
HI-SPEED UNITS 


With standardized designs cataloged for speeds up 
to 9000 RPM and pitchline velocities up to 10,000 
FPM, Philadelphia Hi-Speed Units meet the de 
mand for dependable, trouble-free speed reducer 
and increaser service. Equipment for higher speeds 
available from factory on request. These units are 
ideal for both Industrial and Air Conditioning ap- 
plications where quiet, smooth power transmission 
at high speeds is essential 


Standardized designs conform with recommended 
AGMA practices. Gears are opposed helical type 
designed to spread tooth load over three or more 
teeth and completely balance internal thrust forces. 
Accurate tooth spacing and contour insure even dis- 
tribution of tooth loading. All rotating assemblies 
are dynamically balanced. Each shaft floats on a 
fine film of oil in pressure lubricated sleevé bearings 
Every Hi-Speed Unit is test run under load to as- 
sure the ultimate in dependable power transmission 








For specific information and application, write 
for Hi-Speed Catalog HS-10. 


R ! 
r e e ay ~ PHILADELPHIA GEAR WORKS, INC. 
g ERIEAVE.&GSTREET, PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS * FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. « Lynchburg, Va. 
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Diamonds 


~ th \} 
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Automatic transfer-finger, devised by Arthur Scrivener 
Ltd., Birmingham, Eng., for a controlled-cycle centerless 
grinder, picks up parts one at a time from tray or chute 
and places them in throat of machine. Scrivener says jaws 
are easily changed to accommodate pieces of widely vary 


ing size and shape. A spring-loaded finger assembly (‘A 
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DEVELOPMENTS 
TO WATCH 


picks up the part from a hor r-ted we chute; and, under 
contro of rack B ona pin \ $ ings ove Oo tne 
work place The pistor and push-ro » the 
tTinger while cam (E 

Fingers now swing vc 


plete cycle can be accomplished ir 





- What’s happening in SCIENCE 


New machines for 


the fusion age 

Know what a Columbus machine 
? A Perhapsat nm? A Stellerato 
Are you familiar with Zeta? 

If so, your nuclear engineering vo 
None of 


even in the new 


ibulary is right up to date 
ASMI 


ire defined 
ASTM 


ghty important in the de 


glossary of terms, but 


of controlled fusion (ther 
powel 

ire basically tubes in which 

be heated to temperatures 

ve those 

th—a million degrees or mor 

subjected to elec 


in hopes 


normally encountered 


tro-magneti« 

of making an energy 
ing fusion reaction take place 

‘Olumbus is the simplest, just a 


cvlindrical tube in which a 


plasma (Oct. 7, p. 15) is con 
by a magnetic held to produce 


yinch effect” that will 


| 

iway from the container 
ite a unidirectional current 

Perhapsatron and Zeta are circular 


ibes in which it’s possible to stabi 


t 
lize the pinch effect for longer periods 
the Columbus machine is useful only 
for very short-duration studies, on th« 
of five 


higher 


order microsec or less), and 


produce temperatures—those 


it which fusion may actua 
was in Zeta that British 
ire believed to have 


momentary, 


cl I 
2] p 
Stellera 
stage; but 
thorization 
should be 
late in 
will be 
larget 


Pr rh ip 


US sharpens its 
time standards 


After five vears of developm« 


types itom! 


New airfoil shapes are studied by engineers at Fairchild Aircraft Div. with help of an 


instrument borrowed from surveyors and astronomers—the transit 


It's used to measure 


angles of deflection when slipstream passes over the wing. Under test here is the new 
jet wing’ design that eliminates conventional visible tail-pipe exhaust. 


me part in a million). But 


¢ 


standards are likely to be 


put to work—and right away—in radar 


di mmunication ind 


tion 


he tw types ire 


k,”” based on vibration 
ys, and the “cesium 


n spin of cesium ator 


BRIEFS 








New meteorite theory, based on 
analysis of potassium-40 and argon-40 
content by scientists at Argonne Na 
tional Laboratory and Fermi Institute 
says these astral fragments result from 
collisions between planets or aster 
oids, are relatively recent in origin 
240-280 million though the 


asteroids may conceivably be as old 


years), 


as the earth, believed to have been 
formed about 4 billion years ago 


Ultramagnifier, designed to quad 
ruple enlarging capacity of electron 
microscopes, is being made by RCA 
It's primarily a new intermediate lens 
pole-piece which focuses the electron 
beam and makes it possible to en- 
large to “well over one million times 
without deleterious grain effects.” It 
fits standard EMU-3 machines, is avail- 
able in an “‘install-it-yourself” kit for 


$500. 


A completely stress-free condition 
can not be obtained in metals that 
That's 
the word from the National Bureau 
of Standards. It’s 
x-ray studies, resulting from recently 
developed 
be reported in detail in the Bureau's 


contain more than one phase. 
based on new 


technique. Research will 


Journal of Research. 


Fire-retardant coatings are still wide 
The Air Force 
wants one that would hold tempera- 


open for research 
ture of the base metal to not more 
than 350 F while equipment is sub- 
jected to a flame temperature of 
2000 F. 


lightweight, easy to apply, flexible, 


The coating must also be 


and resistant to water, aromatic fuels 
and lubricating oil. Most promising 
so far: boric acid, borax, and other 
low-temperature glass-forming mate- 
perhaps in combination with 


thermosetting 


rials, 
resins as binders and 
foam vehicles. 





SCIENCE 














ENJAY BUTYL 
“LOAD CUSHION” 


replaces stee/ springs in big Tractor Trailers 








The “load cushion”’ is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 
of Enjay Butyl, the ‘load cushion” gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full. Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and signifi- 
cantly reduces wear and tear on equipment. 


Enjay Butyl has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of your product. Low-priced and immediately available, Enjay Butyl may 
be obtained in non-staining grades for white and light-colored applications. t U T y L 
Get all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 





Enjay Buty] is the super-durable rubber 


: , ‘ with outstanding resistance to agin 
Pioneer in Petrochemicals soon ee ging ° 
abrasion « tear « chipping «+ cracking « 
ENJAY COMPANY, INC., 15 West 5i1st Street, New York 19, N.Y. ozone and corona + chemicals «+ gases 
Akron Boston * Chicago + Detroit + Los Angeles * New Orleans + Tulsa ¢ heat « cold « sunlight + moisture. 
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in MATERIALS 


\ 


Columbium is 
looking for jobs 





High-tensile, weldable, ferritic stain 
less steel, being developed by United 
Steel Companies, Ltd., London, Eng 
is expected to have important air 


craft applications No details on 





composition or performance are as 


yet available 


Still plenty of bounce Prien | 
in natural rubber | denum tubing produced by Hunter 


Price range for cold-extruded molyb 


Douglas division of Bridgeport Brass 
Despite remenct g t see Sept. 9, p. 29) is expected to be 
$40 to $80 a Ib. As the company 
itself admits, “the only applications 
that at present justify use of this ex 
pensive seamless tubing are those 
requiring high strength at temperatures 
above 1200 F plus a high degree of 


corrosion resistance 


Investment castings now come with 
a gvuarantee—of tensile and yield 
strength and elongation—from Ar 
wood Precision Casting. New casting 
methods, the company says, make it 
possible to set the following as mini 

um specifications: Tensile strength 
34,000 psi; yield 25,000 psi; elonga 
tion, 3 On critical areas even 


higher mechanicals can be obtained 


No stockpiling for nickel next year 
The ODM announces that all nicke 
heduled for shipment to the govern 
High-purity columbium produced by ment in 1958—about 135 million Ib 
cage zone melting’ at Westinghouse, wil | will again be diverted to industry 


hi ' > 
help pin down optimum properties, pave | This should increase to 245 million 
could una ) I I f 


vay 
tion. NRB 


pects metal to be especially useful tor able for nondefense use. Some of it 
truly natu ub ! { plications at temperatures above 1800 F is premium-priced metal, though 


r new applications Westinghouse pounds the amount of nickel avail 





protective coatings must be found 
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THE ROUSTABOUT — manufactured by the 
Hughes-Keenan Corporation—is a highly 
versatile, highly maneuverable motive 
crane. It has an extremely short turning 
radius, travels at speeds up to 15 m.p.h. 


simultaneously or independently. All sis 
models (5 ton capacity shown) can be 
specially equipped for construction work, 
in-plant or out-plant materials handling 
To assure maximum power efficiency and 


All three crane operations—swinging the 
boom, raising and lowering the boom, 
working the hoist line—can be performed 


dependability, Roustabout Cranes are pow 
ered by big-output, heavy-duty Chrysler 
Industrial Engines 


W /i 
ae ~ 


=. 
4a 


“ 
ton models.) Both of : \ > -< { 


CHRYSLER 
INDUSTRIAL 30 


, 
\ j — 
(230 cu. in. displacement) am} 
powers the 3, 4, 5, 6 ton 

models of the Roustabout F 

Crane. (Industrial 32, 265 cu 
n. displacement powers 10 


19 


’ 


these in-line six engines also 
power many other makes of 


~ 
= 

equipment in the construc “ »} ti 

tion and materials handling - } , 

fields. There are four Chrysler e 

in-line 6s, two V-8s—ranging 

from 230 to 354 cu. in. dis 

placement 


bo 


l Ff yp) mi =) ee 


INDUSTRIAL ENGINES 


INDUSTRIAL ENGINE DIVISION 


Write Dept. B11, Industrial Engine Division, Chrysier Corporation, Detroit 
31, Michigon, or see your nearest Chrysler Industrial Engine Dealer 


For engineering information For descriptive literature 


NAME 


ADDRESS 





CHRYSLER CORPORATION CITY 
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HOW . 
SYWCWRON L 
TIMING Gaal 
MOTORS — 

ASSURE TOP TORQUE PO 


Patented two-piece field structure with wide and nar- 
row poles guarantees instant starting and smooth 
running torque. wre 


UL and CSA 
cpproved 


UNSHADED 
INNER POLES 


; ; UNSHADED 
1. Rotor spins between inner and outer OUTER POLES 


field poles. 


Both field poles are shaded properly 


with heavy, continuous copper rings. SeAaeS 


INNER POLES 


Assures top performance — instant 
starting, dependable operation. 
SHADED 


QS [oes 
OUTER POLES 


DEPEND ON SYNCHRON —5 Quality Motors... by HANSEN 
STANDARD HI-TORQUE SLO-MOTION CLOCK HANSEN 


TIMING MOTOR 
(8 IN. OZ.) 


Compactly built fo space 
saving di ions, with 
rotor a ked in 
a sturd case 
Used i evices 
and contro | types. 
Guaranteed torque 8 in 
oz. at 1 r.p.m. 


QUICK FACTS: 


Synchron synchronous motors operate smoothly, evenly in 
any positions at temperatures from —40° to 
start instantly under load; pull upto 20 in. oz. at 1 RPM. 
Available in 42 speeds from 0.8 RPM to 600 RPM. 


CSYNCHRON @& 





TIMING MOTOR 
(20 IN. OZ.) 


There's big power packed 
into this atile timing 
motor. gveran- 
tee. accur- 
ate, Gvuar- 
anteed O' in. or. 
ot 1 r.p.m. 





+140 F.; 


SYNCHRON 
(1 R.P.H.) 


A new timing motor de- 
jally for 
. Guar- 
ot 1 
J) 





MOVEMENTS 


ATTENTION DESIGNERS: 


prompt delivery. 


en 





MAGNA-TORC 
DC MOTOR 


Designed for aircraft in- 
struments and radjo con- 
trols. appli- 
catien d its 
top orlid- 
wide under ating 
conditions. Easily adapted 
to commercial uses. 


Hansen engineers will gladly provide you with confidential 
assistance on special timing motor applications. 
SYNCHRON Timing Motors in all speeds available for 


hughes | 


synchronous motors, timing machines, 
clock movements, magnatorc DC motors 





HANSEN MFG. CO., INC. 


ourR 


16 


sOoOTH YEAR 


FOR FULL INFORMATION CALL OR WRITE TODAY 


HANSEN REPRESENTATIVES: The Fromm Co., 5150 W. Madison St., Chicage, Iil.; Winslow Electric Co., 123 E. 37th St., New York, N. Y.: Electric Motor 
Engineering, Inc., Los Angeles and Oakland, Colif.; H. C. 


Johnson Agencies, inc., Rochester, Buffalo 


hs 


Princeton 5, Indiana 


Syracuse, Binghamton and Schenectady, New York 
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MAN with anIDEA... 
and TIME to THINK 


I'‘his was the formula for successful research spell 
businessmen, educators and service representatives w 


for the Presidents’ Conference (Oct. 7, p25). And 


upon bitter experience in these postwar years 


lime after time, during the three days of speeches, case nd workshop 
sessions, it was reiterated that “the job that is everybody's i bod Many smal 
companies admitted fear of the word “research’’, of its cos 
But, again and again, it became crvystai clear that research was never 
because it was the secondary responsibility of someone very busy with 

ge companies, the shift to committee direction and separate organizati 


s almost universal (May °57, p. 133). The small company may have a « 
f only one and an engineering department that isn’t much larger. Bu 
, ial } } 14 
ise, research is done only when someone has an idea and should 
s with it. Otherwise, the company slips nd fall 
Ours is an economy based on change. Nobody will 
particularly because it will last ‘‘a hundred years and a day 
different. Paradoxically, we pay a premium for the unique 


different from what everyone else is buving 


More and more, this situation makes the small business the 
the alert and fast-shifting source of economical components 
the assembler and marketer, so is literally forced into 
But little business is forced into research t 
of new ideas, alertness, fast footwork, 
hus the formula offered by the Conference. ‘The number 
vary with company size, but the principle cannot. There must be mewhere 
each progressive company . at least one somebody who has ar nd w 


been given the essential time to think 





We own 
the 
mint... 


ONE DIME 


...is exactly like the next. But each is a 
miracle of precision coinage though mass 


produced. 


No wonder you find Miniature 
Precision Bearings the best way to 
help make your products perform 
more precisely! 

MPB puts the same “coinage” 
techniques into bearings that make 
American money the uniformly finest 
in the world. Each retainer has its 
own coined ball pockets. Miniature 
radial retainer ball bearings have 
smooth, low running torque, even un- 
der high thrust loads, because of the 


unique retainer design. And Minia- 
ture Precision Bearings, because 
they’re prelubricated to your specs 
and individually packaged, assemble 
in your products so easily that your 
costs shrink automatically. 

If you’ve got ideas or problems in 
miniaturization, remember ‘‘we own 
the mint” on the world’s broadest 
miniature bearing experience. More 
than 500 types and sizes from 3%” 
O.D. down — specials if you require. 


ONE BEARING 


of a given type by MPB is exactly like the 
next. MPB's coined ball pocket retainers 
insure precision. 


Write about your needs and get the 
new MPB comprehensive catalog. 
Miniature Precision Bearings, Inc., 
211 Precision Park, Keene, N. H. 


MPpB 


SS 


MINIATURE PRECISION BEARINGS 
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Like a telescope . 


Mark Il pokes its missile-tracking eye o 
of housing tower at Patrick Air Force Base 
Fla Electronic data collected at this sta 
f 


ion will analyze success—or silure 


Sed 


~~ nissile in flight 


Keeping Track of Our Missiles 


10 miles away but . 





letails of Air Force plane are visible thanks 
to ROTI Mark Il The instrument will give 
high-definiti phot recora t missiles 


A ying 


MELBOURNE BEACIEL FLA 
ns yvste D it t 
devised 1th 
in nite 
Force M 
ROT Mark I 
ment the mstrument. cttect nee » 
will help test Air For hor and Atlas mi 
issist im pinpointing 1S f in-fl eht muissil 
Designed and built by Perkin-Elmer (¢ 
ment ha component including: 24-in iperture pri 
objective telescope; sighting telescopes; 70mm camera 
with frame rates up to 60 frames per sec; and related 
controls and equipment. Primary telesco has varving 
focal lengths between 100 and 500 in. weighs one ton 
is 2 ft dia and 8 ft long, and incorporates some 2! 
yptical elements. Entire instrument, mounted on 
Navy 5-in gun mount, weighs over 8 tons 
lor remote control, the ROTI station located here 


ceives information from radar and other mmunicat 
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and general manager of Perkin-E]mer’s 
engineering and optical division, th« 
Air Force in 
formation that previously could not 
“Radio and radar 
flight,” 
the first 
APMTC’s 


instrument will give the 
be obtained give 
some information on missile 
he says, “but ROTI Mark II 


of four to be set up in 


range and 
vides an actual photographic record 
“Missile development is an expen 
The more information 
obtained about our mis 


communication net pro 


sive program 
that can be 
siles, the more economically their dé 
velopment can be carried out, the 


faster they can be developed, and thi 


Technology Challenged 
to Defeat Mass Poverty—or Else... 


SAN FRANCISCO 


these parts are getting lazy 


“Villagers in 
Walking 
was good enough for their fathers, but 
they bicycles.”” So 


bicycle dealer in India, explaining why 


now want said a 


footwear consumption there is go- 


ing up only 4% a year, while the bi 
cycle market is rising 25 or 30°‘ 

Chis illustrates the “Revolution of 
Rising Expectations” outlined by Dr. 
A. Eugene Staley, senior international 
economist of Stanford Research Insti 
tute, in one of the early papers deliv 
International 
trial Development Conference her 
the week of Oct. 14. He pointed out 
that total population of highly devel 


ered before the Indus 


oped areas of the world is 400 million, 
500 mil- 
underdeveloped 


of intermediate areas about 
lion, and of 
1,800 million 

Life expectancy is only about half 


as high in undeveloped areas (there 


aTCdas 


are only a sixth as many doctors ); sup 
plies of cloth are only a fourth as great; 
and nonhuman energy only a twenti 
eth as plentiful. Low productive levels 
ther 
are more poverty-stricken people in the 
100 


mean poverty for most peopl 
world today than there were 50 o1 
years ago 

Said Dr 
thirds 


in economically underdeveloped coun 


Staley Among the 


f the world’s pe yple who live 


two 


tries a revolution is going on—a revolu 


tion of rising expectations. This poses 
and Wisely 
guided, it can help start tradition 


bound societies moving and put them 


opportunities dange 


on the road to economic development 
But if expectations run ahead whik 
productive performance lags, the 1 
sult can be frustration and disturbance, 
Produc 
tive powers of underdeveloped coun 
Here is the great 
times.” 


perhaps extremist remedies 


raised 
challenge of our 


tries must be 


20 


Some 509 industrialists and busi 
nessmen from 52 free-world 
150 of them Americans) at- 
tended the conference sponsored by 
l'ime-Life International and Stanford 
Research Institute. Its theme was “‘In- 
Its Relation to Indus 
Finley 


said in his 


countries 
{ ibout 


vestment and 
trial Development,”’ but, as I 
Carter, director of SRI, 
opening remarks: “May | 
stment’ in its 
We 


investment of capital, of thought, of 


suggest we 
broadest 


includ 


interpret ‘inve 


and finest sens¢ should 


labor—even of one’s self through ded 
cation to a cause understanding 1 
the real key to the mutual confidenc« 
so essential to meet our needs 
Human multiplication has becom« 
a threat to peace as communist-capital 
ist differences, in the opinion of D1 
Kingsley Davis, professor of sociology 
at the of Calif. and 
with the UN and the Ford 
tion. “At present, the rate of human 
sufficient to 
carth’s population every 42 years,” h 
warned, 


Univ issociated 


| ounda 


increase is double the 


“and it is increasing at | 
per vear for the 


world as a whol It 


could reach 3 in a few decad 


doubling population every 23 veai 
[his burgeoning of population 
death 


have dropped 30 to 60 


( iused by lowered 


1 ] 
particularly in underd veloped 


Individual demands are growi 


natural resources are dwindling 


nly hope 1S technology But 


monopol 
nations. Population g 


nology is very nearly a 


the ‘have’ 
in the ‘have-not’ 
difhecult to train 


( nough 


countries mak 
technologist 
[he gap in per capita in 
betw have’ ind hay 
in the 

iT Ihe have-not l 


materials. but 


en the 


uuintrics has widened 
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With a new 
missile, one can never be tain of a 
successful first flight. Radio and 
will tell us when the missile fails, if 


better they can be built 


dar 
But, by studying moti 


in flight, it 
be possible to know why it failed, sav 


it does mM pic 


tures of the missile may 


ng many scientific manhou 


According to Dr. David NlcCor 
Wright of McGill Universit l'o 
here are comparisons of per 
1955 
United States $2,343 
Ceylon 122 
Burma 52 
Mexico 187 
Mexico to the US level by 


1980 would require a 13-fold incr 


onto, 
capita gross national product in 


lo raise 


( 


f t] 6 
LOI anise 


same population—or a 
fold increase for the expected popula 
lo attain a GNP of $156 billion 


would require about $400 billion ¢ 


tion 
ital—practically impossible lo 


Burma to achieve the result, a 
90-fold 
Some 20 


condition 


Sallie 


increase would be required 


countries are in a similar 


Meanwhile, w 


for our own economy 


need capital 


Che portent of all these opinions is 
that new developments in technology 
ire the hope of all Chis 
places the world 


unity and survival upon the engineers. 


nations 


major burden for 


SAN FRANCISCO Militarily, the 
Soviet Union is not one bit stronger 
satellite 
was launched. The free world remains 

Vice President Nixon 
m October 15 he only 
military 


today than it was before the 


tronger 
id here 
Major significant of thi 
s that the Soviet Union demon 
iain what we had known b« 
they had developed the capaci 
1 missile a great number 
ec Product Engineering, edi 
Oct. 21 
o Nixon’s 


Sut at the 


written several d 
speech 

time we yuld 
mistake than to brush 


tunt Wi 


reminder 


same 
1 LTE iter 
ft th ent as a scientih 
had a grim and timely 


the Sovict Union has developed a 
win ind 
] 


industrial « pacity of g 


itu 


( 


1957 





Contrasting cockpit panels. . . 


show how ANIP simplifies flying complex 
new military aircraft Multidialed instru- 


mentation in rear cockpit is sharp contrast 
to panel in forward cockpit where auxiliary 


windshield serves as TV screen on which 


artificially generated picture is 
by cathode-ray tube Flight 


ightweig 


projected 
intorn ation 


he sir 


feeds tube from special a 


borne computer 


Picture Worth 
a Thousand Dials 


| \ 
= 3 
d a 
>. 
4, 


Viewing both sides . . . 


n is commercial appiic 
ealed with plate glas 
phosphor-coated 


sing same ANIP-type cathode 


Electrode elements are printed 
im 


of a TV scree ator 
ray tube vacuum 
on inside surface re) 


proved transparent quality 


f this tube to give picture 


ited in ft 


LOS ANGI | | S \W ind hn KI el I 
ion screens from which pilots read cond windshiel 
to operat it wil the winds} 


i 
b] When not in u 


\ DOS 
now p 


flight data necessary clopment 


plex modern aircraft 1 
1 window 


with a thin, transparent, cath 
tube that receives its inform 

om a small, airborne comput 
reported Rear Admiral Rawson itions per se 
hy 1 itton Industries, 


chief of Naval Research, d 
ing Army-Navy Instrumet rves as a bantam 
tation Symposium conducted her how air spec 
ising the pil I er, altitude and 


Information f« 


omputer ¢ upab ( 
By 


scnnctt 


1 tw -d 1\ 


Besides ( 
ANIP Army-Navv_ Instrumentatio1 ntr 
rT t cTrormance pre 


Progt 1' uilable 


CTUISC 


Electron beam 


commercial te ner of the rectangi 
black-and-white travel across bott 
bes =) 


deflected 
ot ch irged 
tive H I pare! { | tor plate t 
tube, 23 i ick, \ inother 
high ( m i e clectro 


reel 
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Sleeper for cars .. . 


parks them on two-level »nveyor belt, made by Krup; 
West German steel firm, that perches two autos over ground 
area usually required for one. Holding up to 60 autos. con 
veyor consists of framework individual trays for each car 
and chains to supply motive power Trays are supported at 
each corner by rollers that run in two tracks on each side 


ot 
framework At each framework end, one track projects be 
yond the other so trays stay level as they rise or descend 
Electr motor powers endless chains that move trays bac 
and forth around the track, bringing any desired tray in line 
with single opening on lower level where cars are run on 
and off conveyor Besides space-saving features, devi 


eliminates frequent jockeying of vehicles 





Military R&D Wakes Up to Sputnik 


WASHINGTON \ prime ifter-et OSR gets the balance of its 5S mone Administration may be readyin t 


fect of the orbiting of Russia’s Sputnik Military spokesmen—they refuse to lift the mulitary spending ceiling b 
seems sure to be a revamping of our be named—say spending cutback in asking Congress to increas¢ the na 
military research programs—White the past few months means a “loss of — tional debt limit 
House and Pentagon announcements one to two years in the scientific ef Expect research projects to be co- 
to the contrary fort.”” Within Air Force’s Air Research ordinated. There has been sharp 
While it’s still too early to know Development Command alone some criticism of damage done to the i 
exact details, feeling in the military +400 contracts to universities, industr carch and missile programs by int 
offices charged with administering 1 ind nonprofit organizations have been — service rivalry—which is being pyra 
search is that changes will com«¢ terminated. (See Perspectives, Oct mided into something of a scapegoat 
Here are some expectations 28, '57, p. 47.) In many cases, too, for our lag behind the USSR and is 
Basic research will undoubtedly get administrators say it “costs more to sure to spur an amalgamation of Pen 
higher priority, after being shunted terminate the contract than it would — tagon efforts. It may even become th 
more and more to the background in _ to carry it out.” pringboard to establishing a pa 
the past few years. Ex-Defense Secre I'he big damage to research from rate office to handle all missik 
tary Wilson didn’t push it, even was _ the dollar squeeze, say defense officials, grams. Such a move has been propo 
iccused of stifling it. He wanted to is that industry and universities—do- befor 
see a tangible return for the defense ing bulk of our basic research now Blaming service rivalry for sorry m 
loll shy from military projects. It sts sile efforts may backfire though. Pri 
Wilson’s successor, Neil Mc money and takes time to set up i vately, manv military men say the 
cems to place more stock in ré earch teams. Then, if contracts ar ire getting “fed up” with the charg 
And he’s supported by the na cancelled or cut back sharply on short So far they haven’t countered it pub 
cientists. Reportedly, thi ; notice, researchers are left in the lurch icly. But many hop sional 
tressed hard by the 13 scie1 And once a research team is broken hearing if they come 
met with President Eis up it can’t always be re-formed. Ef e of the blame 
ntly for a post-Sputn k br fects of the so-called “‘short-sighted”’ 
dollar poli \ will be felt for ! long h TTC too, s¢ ! 
tin blay S security licies for 
ng whittled. Air ’ Congress may be the one to ease th yp talent out of defens 
notified its research contractor money squeeze on research. Man prog ind they cite such names 
idditional 5 must be pared military administrators privately admit mdon, Oppenheimer. More in 
1 contracts ing after fir this is what they bank on _heavih ev sav, are the unknown 
And a st « genc\ l'ecling is that Sputnik will jar loos 


1 
vidual services 


rce Office Scientif Congressional investigations. create e field because of the 


ivs that it has just run « cnough publicity to bring the issue t phere. But tampering 
This means no bill n | light, and force action from the Ad urity regulations 
that contractors will have to work ministration hat ll be hard f 


, 
th uff until next January wher There is ¢ nd m that the lange e mac 
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The Sputnik and Us 
—World Roundup of Scientific Comment 


Reaction to Sputnik throughout US was intense, some of it 
soul-searching, much of it jittery. Everybody — politicians, 
scientists, educators, even the ‘‘man in the street,’’—registered 
emotion; the gamut ran from pure alarm to studied calm. 
“Pride in homeland” was hard hit. For an across-the-seas 
consensus, Product Engineering, through McGraw-Hill’s World 
News Service, queried foreign scientists and engineers on 
their reaction to Sputnik: 


1] 


LONDON Le iding ST l h 1¢ it ite demon tl 
sts agree that | restige ; su show lhev do n 
fered a body blow. In underdey major breakthrough 


: . — 
countries the effect is total sewher inything else 


Sputnik merely casts suspicion on US tronics in which US 
technological prowess in all fields In to be ahead of rest « 
Britain, most scientists think that situ onvinced that in 
ition is transitory, and though disap Russians have had 
pointing, is not alarming. ‘Three fac engine and control 
tors are advanced here for the US ing experienced b 
setback 

1. Lack of concentration on funda TORONTO — Canadian 
mental research. One scientist even and engineers sav US has lost face over 
said quality of American research i Sputnik, but “will more than make up 
now suspect in view of lavish equip- . for it later.” Director of Toront 
ment to be available to its scientists Univ. Institute of Aerophysics, D1 

Interservice rivalry. Spokesman G. N. Patterson said, “We feel that 

for British Interplanetary Society said, scientific value of Sputnik is low, but 
“Surely this business of interservice propaganda value is high. US satellit 
rivalry will now be banished forever effort is painstakingly planned to |! 

3. According to this same spokes world science. Maybe US lags it 
man, the US has also made mistake velopment, but thi 
of complacently thinking Russian democracy pavs ft 
rocketry is tied to German wartime — society 
work and personnel It’s absolutel Director of Toronto’s Dunlap Ob 
Russian, and they have some of t servatorv, Dr. John Heard 
best brains in the business uid tiated generally held 
Sputnik is a completely superior mi re that US de 
sile to the 1942 Peenem 
mile missile.” This was the missil rains and abilit 
that H. H. Koelle of Redston« 
was reputed to have likened t 
it the recent Barcelona confe 

Another viewpoint from 
rocket expert suggested that had ss 1S Caused mainh 
eriously undersized its satellite vel nik statement 
which only weighs 11 tons (24 tons is of the 

s than wartime V2 rock tronomers 

ighs 90 to 100 tons hi ob must lmit 


US of design latitude if develop oresearch 
nts push up pred 
I 


essential components PARIS — There 
he British think Russia’s US has suffered loss 
ram is at least t to vears French technical circk 
| Soviet success with Sputnik. | 


; 
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don’t believe that 
solved overnight, 


recision accuracy ju sia in this special, and necessarily lit ‘me. thev’re confi 
le production of an IC ited sphere of nuclear development - engineering ability will 
tem Five top physicists, three of them , t itself and that Westen Eu 


il, the shock over 1 holding high government posts, b« 


r¢ 


vill, in the long run, 
is great here as in eve Russian victory was made pos 
ible by US Administration’s econom 


BRUSSELS — Beligian scientists un- izing at expense of pure research. They STOCKHOLM 
= 


imously deplore major loss of Amet ) cited senatorial investigations, and edish Ac 
prestige over Sputnik. But they terdepartmental and __interservice 
nfident that shock will speed US euding as causes 
pments. Liege sources blame hough Russia may have ICBM, 
ernment rather than US scien US can still reach Soviet targets from 
present technical lag. They multiplicity of European-African bases 
ica’ ientists are ahead of ver distances of one-third to one-half 
that Russian ICBMs must travel 
+} ’ 


. 
1is consideration reassures Italians 


AMSTERDAM — Sc: 
Netherlands Meteor 
ind of Leiden Observat 

m purely scientif 


' 
nt of Sputnik 1s 


n which the 
fF. Dutch 
why US 
think US must 


ROME — While conceding Russi work hard to up, that it’s mor BUENOS AIRES 
las WON major propaganda victory prestige n for USSR, | r Sociedad Scientifi 


n important scientific battle, 
ntists, and engineers 


US 





poke 
that when US satellite 


ficient warn 


Two-for-one design . . . 


of aircraft tire developed by Fairchild 
Aircraft Div. permits using it as high 
pressure unit on pavement and low-pres 
sure unit on rough fields. High-tensile 
nylon cord wound around tire body pro 
vides extra support at stress points, allows 
larger-size tire of standard weight. Auto 
matic vent system gives partial deflation 
during landing; complete deflation and 
folding for in-flight storage. Inset show 
tire inflated, partially deflated, and folded 
Ve size at full inflation). Application 
Feeder airlines in US and abroad could 
use it when operating from substandard 
airfields 
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Engineering Teachers 
Moonlighting’? 


URBANA, ILI 
engineers feel 
ment their inco1 
work. This is the 


1 report, ‘‘Salaries 


it 


Engineering Teachers,” prepared 
the Bureau of Business and ] 
Research of Northeastern University 
for the American Society for Eng 
neering | ducati 

From basic 
i ngincers 
iuthors William 
Morris A. H 
of the enginecring 
schools and 
institutions ¢ 
his extra-curri 


counted for 


earnings 
ran 
teacher 

The authors als 

me earned from non 
is higher than that earned 
ing—at least for private 
ers This conclusion 
statistical evidence that tot 
f private-school teach 
higher than they would if the teachers 
taught for a full 12 months, instead of 
9 or 10, and were paid for two extra 
month’s work at a salary equal t 
present monthly earnings for a year 


Wind Tunnel Becomes 


Shelf Item 


LOS ANGELES—An “off-the-shelf” 
wind tunnel measuring 100 in.* and 
costing $250,000 is being marketed by 
Sandberg-Serrell It includes a 
Schlieren system viewer, and is de¢ 
signed for work with closed-circuit 
I'V for lecturers and instructors 


well as to give ba 


nstrumentation 
data for inexpensive theoretical work 
Sandberg-Serrell plans soon to offer 
16-in.* desk-size wind tunnel for 


5,000 to run from Mach .4 to 4.5 
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FOR: 


Guide 
Bushings, 
Vanes 
and 
Wear 
Rings 


HAVE YOU 
CONSIDERED 
THE IMPORTANT 
ADVANTAGES OF 


FILLED TEFLON*? © 


Formed 
Gaskets 


Valve 

Seats 

and 
Packings 


It has been definitely established that the value of Teflon can be 
considerably enhanced by the use of fillers in certain applica- 
tions. Laboratory and field experience has demonstrated that the 
use of fillers permit Teflon to be more readily tailored to a wide 
variety of chemical, electrical and mechanical applications. Also, 
some mechanical properties can be improved. These include 


1) resistance to deformation under load 
2) resistance to wear 

3) thermal conductivity 

4) compressive strength 

5) hardness 


By thus improving its properties, Teflon now offers even greater 
industrial potential. This is the reason filled Teflon has become 
an important item in the “John Crane’’ Chemlon® line of better 
Tefion products. 

Chemlon is available with such fillers as glass fiber, carbon, 
graphite, copper and bronze, talc, calcium fluoride and other 
inorganic materials. 

Tell us about your requirements. We'll tell you the advan- 
tages you can get from filled Chemlon. Request Bulletin T-104. 

Crane Packing Company, 6445 Oakton Street, Morton Grove, 
Illinois, (Chicago Suburb). ioc 


*DuPont Trademark 


= 


= , . : s tS 
= >” #a- 
- ‘ —/ CY t 
a i . ‘ A wPOUNDS 


PANY 
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Air Re ceiver 


ALL TYPE PRESSURE VESSELS 





E=5 Tank Car Tanks (Spats) 


Gutmic.inc ay 


LPG Truck Fuel Tank 


irre 


Starting Air Tank 


Here are a few of the many items currently being man- 
ufactured by Beaird’s Special Products Division for 


original equipment manufacturers. 


Experienced in code construction, Beaird regularly 
builds products to conform with ASME, ICC, National 
Board, Coast Guard, American Bureau of Ships and 
Underwriters Laboratories specifications. Stress Reliev- 
ing, X-Ray and a well-equipped inspection department 
are an integral part of Beaird’s production facilities 


If your product uses pressure vessels for air, gas, fuel or 
chemicals, it will pay you to investigate the savings 
possible by utilizing Beaird’s assembly line production. 
Write today for a quotation or the services of a qualified 
Beaird sales engineer. There is no obligation 


THE J. B. BEAIRD COMPANY, INC. 


2 ? Zi 





SPECIAL PRODUCTS DIVISION 
P. O. Box 1115 


Shreveport, Louisiana 
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Computer Analysis 


for Hire 
ANGELES 


expansion 
Center t 
at Vv otter 
tical analvsis 
Walter | 


yuuter Consulting 


LOS Ram 


unces 


, 
it will 


mpan fomputing 
Remington-Rand 

Model 1103A dig 
iuxiliary 
140 
ind operators 

idd an IBM 704 


machine 1h 


cquipm¢ nt, 


mathemat 


sing 


College Offers 
Orbit Course 


DETROITT—Here 
f US | 
Nk 


U. S. Can't Tax 
This Job Refund 


WASHINGTON—W hen 


nburs¢ i vy emplove 


Cx pense 


meaning 
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THE TEMPERATURE INSIDE IS 100° BELOW ZERO— 


YET ELASTOMERIC SEALANTS REMAIN AIR TIGHT! 


Extreme test. The sealants used in this testing chamber, 
as well as the sealants used for the electrical equipment 
being tested, must withstand temperatures as low as minus 
100 degrees. Under this severe cold, most ordinary sealants 
would crack or shrink away, causing leakage and failure 


No cracking, no harmful shrinking. Modern 
elastomeric sealants based on THIOKOL liquid polymers, 
however, are able to withstand intense cold without losing 
effectiveness. Despite temperature fluctuations, they remain 
efficient and adhere tenaciously — without cracking or be- 
coming brittle. Not only do these modern sealants stand up 
under temperature extremes, but they are also highly re- 
sistant to water, gas, air, vibration, and many chemicals 
These sealants give exceptionally long life . . . eliminating 
the need for frequent resealing. 


Thiokol 


CHEMICAL CORPORATION 


® Registered Trademark of the Thiokol Chemical Corp., for its liquid polymers 
rocket propellants, plasticizers and other chemical products 
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Commercial refrigeration. New elastomeric sealants 
are proving especially valuable in the refrigeration industry 
where they are used to seal flooring, door jambs and other 
critical joints in all types of refrigeration storage. If you are 
faced with the problem of finding a sealant to withstand 
extreme cold and other hazards, we invite you to investigate 
modern sealants based on THIOKOL liquid polymers 


aaa aia ii iat 


FOR MORE INFORMATION, mail coupon to Dept. 41, Thiokol 
Chemical Corp., 780 N. Clinton Ave., Trenton, N. J. In Canada 
address Naugatuck Chemicals Division, Dominion Rubber Co 

Elmira, Ontario 


Gentlemen: Please send me further deta 
elastomeric sealants based on Thiokol liquid 
Firm 

Street 

City 


Your Name 
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Designers Applaud (and Dispute) 
their Conclave Prophets 


OJAI VALLEY, CALII Design 
ing the Next 100 Years” 


Was 
g 
of this year’s annual 


theme 
f the American Society of Industrial 
Designers here Oct. 17 to 20. This 
vas drawn from the panel presenta 
three California Institute of 
l'echnology scientists on the third day 
f the 


meeting 


; 


ion by 


convention and recorded in 
their book, “The Next 
Years” (Sept. 9, p. 67 


presentation had previously been seen 


Hundred 
This unique 


only by boards of directors of corpo- 
rations acting as sponsors of the Insti 
tute 


ind 


It covers natural resources, food, 


people, and explains looming 
problems in all 

Dr. Harrison Brown, for example 
pointed out that our dependence on 
reate for u 
disastrous the 
potato blight that starved half the 
Irish population in 1840. Again, he 
indicated that, to bring India to ow 


level would require all output of the 


technology could easily ¢ 


1 more situation than 


world’s present mines and _ factories 


for 100 years. Further, exhaustion of 
rich ore stocks will, paradoxically, 
quire more steel to process poorel 
causing our present rate, 9 tons per 
pel He 


from a 


year, to rise to 15 
US shift 
petroleum economy to a coal economy 
after we pass peak petroleum produc 
tion within the next decade. 


pe rson 


predicted a majo1 


A single stroke .. . 
and this draw press will turn the 
aluminum disk held in 


into a 


man’s hand 

Alumi 
num‘s new process permits producing 
cans with depths up to 3 times their 
diameter. 


seamless can. Kaiser 


the 


D1 Bonner, mother panelist 
that our present 50 Ib of 
to vield to 


lfalfa protein/acre/yeat 


wed 


may have 


VCal 
is world population mushrooms. Dr 
Weir the 
we'll need twice 


by the vear 


third panelist, predicted 
is Many scientists and 


2000 (Oct. 21, 


engineet 
p 19 
Atmosphere 


cribed iS 


But 


it the Inn here is de 


“conducive to relaxation.” 


industrial designers are creative 


people, so some surcharged and tense 


itmosphere was inevitable, and it 


howed throughout the sessions 


ticularly 


pat 
because more than 100 mem 
be were registered 

In the first session, for exampk 
Anthony Morrow of Design Research 
Inc., Chicago, compared the psych 
logical sense of fullfillment of a woman 
baking a cake to that of one having 

baby. A fellow panelist, Dr. Mau 
rice Rappaport of Stanford Research, 


iid ““Nonsense!”’ 


i 


the audience 

Moderator 
Frank Breckenridge, vice-president of 
O'Keefe & Merritt Co., had some ex- 
pert moderating to do, and even Ar 
thur N. BacVar, manager of Industrial 
Design for GE’s Appliance and Tele 
vision Receiver the 
He pointed 
selection 
the 


and 


1 
promptly chose sides 


Division, other 


panelist, drawn in. 


ut that 
istomer 


was 
' sally 
customer! iS really 


rejection unsuccessful 


sign is the unbought one, regardles 


f surveys and studies. He also warned 
that surveys may 


cause designers to 


vater down designs to avoid this dis 


like—and thus also to avoid anything 


; 


hat might be considered in the realm 
f the distinctive 

Dr. Karl With, UCLA art expert 
ind scholar, talked one afternoon on 
he Training of a Designer.” H 
ecried the salesman as too prominent 
n American that 
1 private affair, and art 
itive force that lifts 

pane! of heads of various des on) 
united 
nausea at current 
the Vic- 
torianism ind at cliches in design 
ut widely 


n their ideas of how industrial design 


} 


society, suggested 


taste 1S 


native man 


he 
hool that followed him were 
their feeling of 


+ 


motive design, 


new 


disagreed (again!) rather 
iould be taught 
Cher 
ibout the showing of new bath 
uit model, “Is this a 
photographer's convention?’’). At the 
tter final meeting, new officers wer 
duced, retiring ones thanked, in 
ly relaxed atmosphere. Wil 
im Goldsmith, 
h Inc 


nt. The 


Dorwin 


vere no disagreements, how 


said one 


mplete 
partner in Design 
the 
ilso honored 
as the “first 
industrial designer,” with a medal pre 
sented by Henry Dreyfuss 


Chicago, is 
Society 


new 


Iter y 
Wa league 


ALUMINUM CANS DEEP-DRAWN IN ONE STROKE 


CHICAGO—A deep-draw process has 
been developed by Kaiser Aluminum’s 
Container Research and Development 
Lab for single-stroke 
iluminum with 


up to three times their dia 


production of 

cans a body depth 

The tech 

nique also makes possible the produc 

tion of rigid, durable cans with walls 
thin as 0.005 in 

the 


that 


Announcement of techniqu 
Kaiser ha 
can-making 


Ind. food 


initial order for 


with 
installed a _ prototype 
facility at its Wanatah, 
plant. An 


million 


coincides news 


ntainct 
iluminum cans is being 

sed for Kraft Foods Co. Kaiser 

ill also be used to package pre 
cision bearings for the Air Force, and 
stainless-steel welding rods for Air Re 


duction Co 


the largest half-can being 7 in 


These cans are 23? in. dia., 


Draw depth of no more than 50% 


can be achieved with 


conventional 
drawing methods, and several forming 
operations are required before the can 
body can be rendered to desired shape 
ind siz 


With the size 


hape of deep-drawn cans for produc 


new and 


pt ICOSS, 
tion on the same equipment can be 
varied. Only 15 min is required for a 
die changeover to effect a change in 
Highly after 
manufacture need for 
furthe: Capital investment 
for a single high-speed unit is less than 
1 third that of a conventional 3-piece 
can line. 


size polished surface 
eliminates 


finishing 
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Reynolds Aluminum 


is increasing design 
freedom, 
em adding lasting beauty, 
REYNOLDS 3 ALUMINUM cutting costs 


in all today’s fine cars* 


*In both '57 and '58 models, aluminum from Reynolds 
has been designed into all the fine cars 
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TRENDS 


Leading off the 1958 Chevrolets are the new Impala models, 
Q@ sport coupe and a convertible. Twin headlamps (separate 
for low and high beams) and twin parking lights, a roof 

air vent and down-curving fins characterize this longer, lower 


and wider car. The 348-cu in. V-8 engine is also new 











in appearance design... 





Here's why you can rely on REYNOLDS 


for production of parts for the products you design 


Sales appeal, quality, economy — Reynolds can give you 
these advantages in the aluminum components for products 
you design. Sales appeal through gleaming clear, color 
anodized, mechanical, chemical and painted finishes. 
Quality stemming from quality control plus technological 
know-how in producing and fabricating aluminum. 
Economy because of the tremendous variety of the most 
modern automatic fabricating and finishing equipment. 

Whether you are designing and engineering aluminum 
parts for automobiles, appliances or other products, Reynolds 
Aluminum Specialists are at your service. For their 
assistance and for details on Reynolds fabricating and 
finishing facilities, contact your nearest Reynolds office or 
write Reynolds Aluminum Fabricating Service, 2051 South 
Ninth Street, Louisville 1, Kentucky. 


NOTE: Before you buy any part—have it priced in aluminum. Basic material costs do not determine 
part costs. New techniques and processes—applicable only to aluminum—can give you a better 
product at a lower final cost. 


; I r ays | Reynolds 


——_-  <. 
| =: Aluminum 


—— | 


=~ eee fee Fabricating Service 


This new Reynolds automatic aluminum finishing system can Part of a battery of Reynolds DRAWING ¢ WELDING « BRAZING 
finish mixed sizes and types of automobile parts and chemically new high uel buffing FORMING « RIVETING ¢ FINISHING 


brighten of anodize them in different colors—and can handle ‘ 
several different jobs at the same time. An automatic coding sys- equipment used here on ROLL SHAPING + EMBOSSING 


tem establishes the individual finishing specifications for each job. 1657 hood moldings. BLANKING ¢ STAMPING 


The Finest Products 
Made with Aluminum 


> ALUMINUM 


The tanks in this new Reynolds anodizing installation can handle 

parts 24° long, 12° high and 4° wide, making it possible to handle 

hundreds of trim parts at one time. This half-block long system is ; Snatl 

another new addition to Reynolds multimillion dollar finishing used in the fabrication of Television Program 
automotive parts. 

facilities investment “DISNEYLAND”, ABC-TV. 


Part of a battery of Reynolds 
high speed coil fed presses Wotch Reynolds All-Family 
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GEARGE H. AMBER 
PAUL S. AMBER 


Amber & Amber, Consulting Engineers 


What, precisely, is machine design? 
Who does it, 


and how? 





Definition: 


The machine designer actually a core 


persons working together for a specific purpe 


includes project engineers, control enginee 


system engineers, mathematicians, statisticians 


tion engineers, product designers ndustrial 


neers, ond psychologists. Executives and sales 


analysts and comptrollers are legitimate members 


because they also contribute to the ultimate pr« 





Practically all 


lazy 


le ‘ > 
laziness great 


m 


made because a naturally man was 

As engineers we have studied prin 
ork nature’s laziness), and, as do 
men, we strive for efhiciency life 


to free us for the things we want to do at the expense of 


more in everyday 
have to do 

the 
work for us—the 
should 


energy, 


those we 
same the machines we design to 
tools. 


ilso 


In exactly way, 


utomobiles, telephones and 


ike-mixers perform with minimum ex 


+ 


enditure of ind least demand on intelligence 


perator’s or robot's). 

However, this is no excuse for uncritical application 
f automation 1utomaticity seem desirable 
because it would free us from repetitive tasks. But auto 
What is saved in direct 


many 


Greater may 
maticity is complex, and costly 


perator control may be paid for times over in 
increased maintenance and repair 

Therefore, just because an operation can be automatic 
in no way justifies making it so. Electric pencil sharpen 
ers are available, but most of us are satisfied with manual 
types. A that the 


station at the touch of a button may have some justifi 


radio 1utomatically tunes to next 
cation in a car (the driver should give all his attention to 


the road), but home consoles can do without such frills 


CRITERIA OF DECISION 


How automation, reliability and, luxury 
should be incorporated in a proposed machine? Can it 


much yes, 
be made at reasonable cost? How? These are the ques 
tions facing the designer, but decisions must be based first 
on whether a proposed design will function at all. 
Criteria of performance are the “ground rules”—specifi 
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cations established by 
he criteri 


ubseque nt re 


start of a project 
unchangeable 
possible or easily exceeded. Bu 
reference for measuring progr 
lished criteria, the many deci 
stable base. They would b« 
selves and with the purp 

As the design progre: 
are made and the machine 
plans, so too, design criteri 
noticed in the day-to-day w 

4 prototype determin 
will be met by the ck 
looked or ignored 
form as planned, a machi 


in ice qu 


rIiC I 


ire the things that 


THE MACHINE DESIGNER 


give a 


Good design, then, requires a Cons! tf purp 


ind performai iteria, plus th 


ibsolute minimum hardware and nplexity do th 


is Outlined by design 


iob 


machine to be 


Almost an\ signer is capable of dreaming up 


} 


made on given shop equipment that wi 


perform its intended function reasonably well. The 
ference between great and run-of-the-mill design is that 
the “intended function” is performed by the simples 
most reliable and lowest-cost machine possible 

Note that compromises are Reliability 
ind cost might be opposing factor mplicity 
the 


feature 


xtreme 


might require lowered performance standards—but 
really top man consistently gets more desirabk 


into a cheaper, simpler and more reliable machin« 
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How to keep score on an 
engineering project 


J. G. ADILETTA 


American Machine & Foundry Co 
General Engineering Laboratories 


Greenwich Cona 


ul projects late? Do 


cumulate in the final 


‘ 


rangemen ime and eftort are saved for both record 


md reader as long as the number of categories ot 
uu uNprepare is not unwield 
these questions is “Yes nd tabular methods, however, offer 


ome way of recording and mplications if ect comparisons (of schedule and 
mitting information. Written reports, tabulations, exampk ire desirabl loo man 
rts or graphs are the three common methods; lumn headings, are required 
idvantages in particular applications 


: ' 
report will record a simple fact or two | graphs, howevy show clearly a 
> ' 


( ; ry an item within it 
\ tabulati r graph wastes time and effort in this 


the 


ind planned activity for a 


regular intervals. ‘The 
may even Cause maccuracy If specih 


must be found by interpolation 


Information for l number of ] 


. . 
schedule date 
St mmon 
proj< 
best presented in tabular f 


in be grouped; exact figures 


How to present manpower data 


Scheduled man hours /week 
0000 Scheduled hours (cumulotive) 

Actual hours (cumulative) 
C—_) More than scheduled hours 
CI Less than scheduled hours 





_ Scheduled 


Prototype 
complete 





Revised (51,000 hrs / 
cumulative manpower 
original (28,500 hrs) 


New project 
engineer 
— Revised scope 
due dote 


Original cost. $387,000 
Revised cost $400,000 
Actual cost $540,000 


“Mon-hours /week 


Original due date 








Scheduled man-hours per week, actual and scheduled man as the abscissa. Notations at certain dates record program 
hours cumulative, more-than-scheduled and less-than-scheduled changes. Useful 


in planning and estimating, this chart is too 
hours—all these are shown on one chart with calendar dates 


all-encompassing to provide day-to-day control 
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A project can be monitored with a Gantt chart 


: + 


Horizontal bars or lines compare schedule and actual work Total accomplishment for the period can also be charted 
done. In the 5-month example shown, for a typical manufac against that scheduled—in this case by » cumulative line 
turing operation, each month is divided into quarters. These do shown in color). In Jan., lines are the same length. In Feb 
not represent time, but units produced, and the value changes however, 10 units must be applied to complete 
with the monthly budget. As charted, the Jan. budget is 40 schedule (last division), so 90 are left 
units (figure ot upper left); Feb. 80; and the remaining three lative line through Feb. (80 units) an 10 un into Mar 
months, 100 each. This makes the value of each division in where each division is 25 units In ar he full schedule 
Jan., 10 units; in Feb., 20; in the other months, 25 completed, so the cumulative line > yu into Apr 

Units actually produced are: Jan., 30; Feb., 100; Mar., 100 But in Apr. and May (25-unit divisions ’ of the budget 
Apr., 75; May, 75. These totals are shown as light black s completed, so one full division is lost ir ch month. Thu 
lines. The Jan. line covers 30°40 of the width (showing 75 at end of May, the job is 1.6 division ) 0 units 
of budget completed), Feb. line covers 100/80 (showing 125 chedule. This can be read at a glance 
completed), etc. Lines for adjacent months are stepped up or ls is customary also to show cumulative schedu 
down slightly so there is no appearance of continuity, and 23 @ number in upper right-hand corner c 
any overproduction (i. e., Feb.) appears as a second line division. This type of chart is named after Gan 
above. Thus, month-by-month comparison of scheduled and has been used for decades in production 


actual work is charted in an easily interpreted form one of the most effective and graphi 





Engineering progress can be Gantt-charted too 


] 


Any human activity can be shown on a Gantt chart, because lt is immediately apparent that Task wa 
it relates actual progress of each task to scheduled progress schedule, Task 2 is one day behind schedule 
relative to a time scale, and spots problem areas. Here is an days off 

adaptation charting engineering progress. Note that each Additione! information can be shown on 
month is divided arbitrarily into eight sections by dates, so able notations For example, a short vertical 
the value of each division in Jan. and Mar. is 31/8 days identifying letter over it can indicate a delay 
while in Feb. it is 28°8 (or 3.5 days). A 3-sided box (colored or two bracketed lines can show the duratior 

th 


shows initiation and scheduled-termination dates for each Task 3, a time loss of seven days is 
task. The V in color (at Mar. 3) signifies chart-drafting date planatory ‘'C” for engineering change 
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1 Mathematical equation 
to express the problem is first 
developed and manually tested 
by Research Engineer Shaw 


2 Reduced to arithmetic steps . 
the equation is then wired into a 
program panel for the computer 


3 Cards are punched 
with the data to be computed 
and reduced 


National Motor Bearing solves 


How will materials act under various conditions? mostly for the automotive industry. Design question 
cover materials, seal-lip configuration for efficiency and 

hat’s the big puzzler in product planning—one often wear, and tension and temper on the annular spring 
inswered by approximation, or even out-and-out guess- that seals the lip. Each design must be separately cal 
work. But it doesn’t have to be culated for the many applications 

Some time ago, a Remington-Rand Univac 120 was After six months’ experience with it, Shaw estimates 

ught to speed up ordinary accounting operations at the electronic machine can beat desk-calculator tim 
National Motor Be iring (A. Redwood City, Calif. ibout 60 to | besides checking out its own work 
(hen Marshall Gebert, research engineer, noted that 


the punched-card computer wasn’t always in use. So Result: the company has freed itself from the 


he told R. Howard Shaw, a young M. E. on the staff guesswork problem. 

who had a background in math, to hitch a free research 

ride whenever the machine was idle \ guess made a decade or more ago may have resulted 
Shaw found plenty for it to do. The company’s major in reasonably good performance and a product n 


products are oil and grease seals, O-rings, and shims, standard. Even today, the guess has tacit acceptance bi 
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4 Program panel .. . 


that runs problem is placed in 


the Univac 


eel ther in’'t challenge it 
would take too much time by 
manual method uld cost as much, if not more, 
than the possil s fi iccurate solutions. But 
National M experience shows the choice 
is no longer 
Among dc 
Linear algebr 
tion and integration, square roots, powers, quadrat 


equations. W ithin these 


Cause Man 


equ ifions t 


manual method and no method 
ign problems handled by its computer 


equations, finite-difference differentia 


functions, the computer can be 


wired to mek choices—t 


he answer to one 


problem directs the computer to take anv of three alter 


nate steps in the next phase positive, negative or 
Setup for a typical problem (se« photos) takes about 


half dav. can involve 100 or more calculations 
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5 Cards run through .. . 


at over 100 a min on the average problen 


In one typical problem, weight 
series of stamped parts were figured 


equations) against 96 days by slide rule 
tensions under varving heat conditio 
b« prepared The iob took 22 
estimated 
On i 


1 
+] 


months 


1] 





THE QUESTION: What are the Educational shortcomings of your 
recently hired engineering graduates? 


"In basic sciences... 


and various engineering studies, recent graduates are as proficient, if 
not more proficient, than those of past years. We find, however, as we 
have found over a period of years, that in general, engineering graduates 
are deficient in at least three respects: 
“1. ‘They are unable to get their ideas across to Management in a 
concise, understandable manner either orally or in the form of 
written reports. ‘This indicates a lack of training in English. 
lheir ideas of economics and general business are most inade 
quate. 
lhey have a very limited background in the Arts. ‘This results 
in their having difficulties in industry in the general field of 
Human Relations, particularly with other departments of thei 
own companies. 
“In recent years, there has been a trend towards extension of the OSCAR G. BURCH 
former four-vear undergraduate course in engineering to five vears Vice-president Research & Engineering 
However, examination of the latter curricula indicates that in most Owens-Illinois Gloss Co 
cases, the additional year is devoted to further training in technical sub 
jects. It is our opinion that it would be much more profitable to use 
the equivalent of this year during the entire five-year course in the 
tvpes of subjects referred to above.” 


“The man graduating from engineering 
school today... 


is better trained in the sciences and humanities than his predecessors 
However, because of the intensity of the recruiting effort bv certain 
organizations, his adjustment to the realities of industrial life is made 
more difficult.” 


JOHN H. GRENNING 
Chief Engineer 


Micromatic Home Corp 
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“Automatic control companies... 


ind others manufacturing highly engineered products will be mor 


essful if then top management ultivated from broadly exper 


ring background. Granting this, we fec« 


men with a strong enginec 


ecent engineering graduates as whole have not received suthcient 


icademic training in such management requirements as finance, law, 


marketing and sales in conjunction with their engineering training 
Without this secondary foundation on which to build, many eng WILLIAM A. RAY 


to cross over to President and Chief Engineer 


General Controls ‘ 


neers grow vertically in their field but are unable 
: : 


management because along the line thev have not enlarged the 


background in fields other than cngincering. Preliminary academ 
instruction im these fields would cncourage some engineers to broaden 
their experience, thus making them eligible to help fill top-level manage 


ment positions in the technical manufacturing field.” 





“College graduates... 


generally, and particularly graduates of engineeri Curt 


; ++ 
i bid 


ire weak in the fundamental concepts of science and mathematics, 


ind lack facility in advanced mathematics techniques. They often a1 

unable to write or speak clear, concise English, o1 n to lw 

precise understanding, and are not well versed 

history and other liberal arts subjects 
“The situation may be somewhat 

the trend toward 5-year engineering 

more liberal arts subject mattet 


experience at Hughes Aircraft Co 


DR. LESTER C. VAN ATTA 


Technical Information and Education 
Hughes Aircraft Co major in the field of science and mathemat 


+ or ensinecr is a liberal 
i research scientist or engineer 1s a libera 


li S 


vides a proper base fot graduate work 
or applied, leading to the doctoral degre 
very desirable preparation for a career as a 
“These statements and opinions are based not 
but 


T¢ 
Ol 


in hiring research and engineering personnel, 


| 
education program at the secondan hool 
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Foaming in place from a liquid stage without added quires it, adhesion can be eliminated entirely with 
heat or pressure is one of the most important ad- a mold-release agent. 

vantages of urethane foams. They will expand Structural reinforcing can be simplified by foam 
and solidify in the confining area of any cavity filled “sandwich” panels using thinner primary 
Complicated molds or voids can be filled com surface materials. Insulation of valves, piping o1 
pletely without expensive fittings or fabrication. odd-shaped equipment can be done in less time. 
When foamed-in-place, urethanes form a tight Foaming in place offers a simplified way to im- 
bond to metals, wood, glass, fabrics and most other prove designs, yet at savings in manufacturing 
grease-free surfaces. When the application re and maintenance costs. 


Now: foam-in-place... 


New urethane foams made with Du Pont HYLENE* 


Whether your design problems require a material for structural reinforce- 
ment, thermal, sound or vibration insulation, formulators of urethane foaming 
compositions can now supply you with liquid two-part systems that offer all 
the of urethane foams in either rigid or semi-rigid form. 
These systems, customized to meet your particular requirements, can be 
foamed-in-place without added heat or pressure—in densities from 2 to 20 
lbs./eu. ft.—to fill even the most complex cavities. The foams “self-adhere’’ 
to most surfaces while foaming. They have K factors as low as .21. Their 
cell structures are controllable. They offer you new opportunities for product 
design and development. / HYLENEis Du Pont’s trademark for its organic 
isocyanates—key urethane foam ingredients. Mail coupon today for details. 
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TYPICAL PROPERTIES OF URETHANE FOAMS 


PROPERTY Density of Foam (per cu. ft.) 
2 Ib. 10 Ib. 20 Ib. 
Adhesion (bond strength, psi) 
to glass . 142 
to stee! y d 146 
to wood 2 170 


Compressive Strength at 75° F. 
(Ib./sq. in at 50° deflection) 10 »90 


Flame Resistance Can be formulated to be self- 
extinguishing when flame is 
removed: burns only in direct 
contact with flame 
Flexural Strength 
(ib./sq. in. at 75° F.) 
As insulating materials, rigid and semi-rigid ure- 
thane foams are exceptional performers. In ther- 
mal applications they are equal or superior in K 
value to all leading commercial insulations. At 
densities below 10 lbs./cu. ft. their K factor is 
Thermal Conductivity at 75° F. under .25. Low density foams are particularly 
(K Factor —BTU/hr./sa.ft./in 24 0.2 effective for acoustical insulation. ri densi 
ties effectively reduce sound transmissi Vibra 
Moisture Absorption —'bs. per cu tion dampening effect is also excellent if 
(120 hours at 98% rel. hum.) any, other materials of construction offer the com 
bined insulating properties of urethane foams. 


Sound Absorption Coefficient 
(@ 500 cycles/sec.) 


Temperature Range 


without heat or pressure 


permit many improvements in industrial designs 


E. I. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept. PEH-11 


Wilmington 98, Delaware 


Please send me a copy of your free booklet, “Rigid and 


Write for our new, free booklet Semi-Rigid Urethane Foam.” 
describing the properties and 


. lease se 7 st of fos omposition su liers 
uses of urethane foams. Please send me a list of foaming composition supplie1 


I’m interested in urethane foams for possible applica 


& URETHANE FOAMS 


de with DUPONT HYLENE 


: Name 
QU POND “— 
816 uw 5 pat OFF Address 


Better — for Better Living 
. through Chemistry 
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SIGNIFICANT PARTS 


Tapered orifice valve . 
mtrols flow of liquids gases and 


res. Concentratn 


mm ¢ 
rular, adjustable 
liminate clogging 

12 t | mn 
pipe siz Body 
ist 


nomin i] 


¢ 18 Cast iron 
red steel. Price range, $2 
depending 


General 


on delivers 


American Valve Co., 
P.O. Box 444, Corona Del Mar, Calif 





Infrared camera . . 
’ 
Scanning mirror. ' — mverts heat radiated 
adiometer, ~— viding quant 
head si 


mperature distributi 


itati ph 

n on regul black-and 

Im. Device consists of a liometer system for 

asuring infrared radiation; a mmning attachm 

regular camera. ‘Temperature differences as small 
u t Dit 

\* d. |] heat pictures 

in rious ty of machinery 

equipment ind pro 

Scanner 


02° can be dete 
tal how hot spots 
Collimating 
lens 
Secondary 
mirror 


nfrored 
fefector 


SOTHIC 


he 


taal ire Operating 
Cases, Case ( heat oncentration 

is camera. Price 
Barnes Engineering Co., 
30 Commerce Road, Stamford, Conn. 








determined 


with tl 
day delivery. 


> - 








Camera back 
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MATERIALS 


EQUIPMENT 


Low-cost, mec 


hanical mock-up kit. . . 


f Swed 


ur iVaila rom US wareh t k Pr > md 
FAC Div., Overseas Commodex Corp., 9551 Grand River 
Ave., Detroit 4 


Porous solid releases liquids or gases. . 


it controlled rates, gener 


nainder through th 


fr resmuency is pr 


cn mut 


4169 Beverly Blvd., Los Angeles 4. 
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ally to pressure, and redistt 


1 } 
} ' tre) 
that in ontrol 


ron sphere 


ibutes 


olid by capillary action. Any degree 
1 this material. When used 


ilone 
ir p 


| 


resins duf&il 


Tr bable uses 


OTTOSIVE 


include 


ind 


lubricated bearing 


packaging. The m 
ition for customer applicati 
Perma Industries, Inc., 


November 4, 1957 


aterial 














N 
my 








if Pe 
eal A ic. 
“3 ER 


MINIATURIZATION 


DIMENSIONAL 


Output functions of this 
Miniature precision cam 
change thousands of 
times, too . . . and the 
repetitive accuracy, be 
cause it is a mechanical 
control, remains constant 


THI 


D \R kK Hh R- 
\ ya i\ | me | 
HARTFORD CORPORATION 


FRANKLIN AVENUI 
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BALL FOLLOWER 
> 


CORN 


The dimension “A” changes over 
13,000 specified times as the ball fol- 
lower passes over the surface of this 
precision Parker 3-Dimensional Cam. 
Actually the changes are infinite due 
to precision interpolation between 
specified stations. 


If you have control problems where a 
mechanical control has advantages— 
where control space and weight factor 
or where environmental extremes 
affect accuracy—look to Parker for 3- 
Dimensional! Cam Controls and de- 
pendable repetitive accuracy. 


Send today for new literature on 
Parker designed and produced 


3-Dimensional Cams. 


rj park’ 


e HARTFORD, CONNECTICUT 


1 DIVISION 
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4}}}) 
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ie 


Heavy-duty trigger switch . . . 
helps control electric circuits in mobil 
quipment and where the 
freedom of movement for bet 

r safety. Nlomentary-contact 
pistol-grip handle is installed at 
heavy-duty cable. Switch 
trigger travel is adjustable and m 
pecifications. Electrical rating 
125 v ac at 0.80 power fact 
DPST, normally off. Ca 

th a four-conductor cal 
Electro Switch Corp., Weymouth 58, 
Mass. 


Double pumps... 

for hydraulic oil service at 

2 psi and speeds of 12 

rpm are offered with base or flans 

ing and with or without pan 

valve combinations Capacit 

artridge section range from 3 

or any combination of thé mes 
Gerotor May Corp., Owings Mills, Md. 


High-temperature foam... 


is a one-component, pack-in-place mat 
that requires no mixing R 


damp sand, it is pa ked 
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SAVE with ‘‘PORTER-MADE”’ 
BARS and STRUCTURALS 


ENGINEERED TO YOUR SPECIFICATIONS 


Iimerson & Cuming, Inc., 869 
Washington St., Canton, Mass 


Many Other Leading 
Manufacturers Do! 


7 


4 


Free yourself from the limita- 


tions of standard sizes and 
grades. Assure yourself of 
Strength, Contour, Tolerances 


and Analyses with 


Connors Special 
Bar or Structural 
Safety device... Sections 


cts condensate 


Produced to your precise 
analyses and specifica- 
tions. Engineered to 
meet your requirements, 
Connors Special Sections 
are available in Hot 

Rolled or Cold Finished 
rmined tempe 


' 2 re | Steels; in carbon or many 
s-In. orince I l nes for . C 4 





an take place. Installs , alloy grades of steel; 
pipe fitting wit! ddition Why Machine? 


from four to forty pounds 
Stocked in 


tions. Velvan Steam Specialties, Inc., 700 per foot sizes. 
New York Ave., Union City, N. J. 


Plastic protective coating . . . lf your production volume justifies special rolls, and 


formulated from silicones and epoxies, is 


for Free Engineering Consultant Service, send a sketch 


resistant t orrosion, impact, temperature 


| 3 7 ae or specifications of your needs to: 
weather and morstur t will not 


when bent or dented. Cures iia CONNORS WORKS 
t ¢ porat 


on and internal Connors Steel Division 
irfa finish H. K. Porter Company, inc 
P. O. Box 2562 


Birmingham, Alabama 


ar weight 


ind ositive-bond 1 su e-hardness 


haracter 


tl rt kao . a ‘ WEST VIRGINIA WORKS 
1 three-part package (resi tivator and 
xy Connors Steel Division 


r is ive + r } 
inner), is mixed—then bri ished sprayed H. K. Porter Company, Inc 
or dipped on. Clear plus 22 lors in P. O. Box 857 
gloss finish are standard; semigloss and Huntington, West Virginia 


flat can be ordered. Has been used as 


protective coating for equipment, struc 

tures, tanks, floors, trucks, boats, ships and H POR C y ] 
machinery. Mono-Seal Products, 44 Gar- e © RTER OMPAN Y, NC. 
den St., Everett 49, Mass. CON NORS STEEL DIVISION 
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TENSILE STRENGTH AT ELEVATED 
TEMPERATURES FOR LONG TERM EXPOSURE 


Creep Resistance 
at 300-700 F. 


thor 
now come 
thi 


roduce 


n. B&P off 
\ most compictc faci 
fabrication and embly. Your 


| , ntive kl 
will bring a descriptive booklet 


BROOKS & PERKINS, Inc. 


LIGHTNESS PLUS! 


o> 1956 WEST FORT STREET 
=> » 
> DETROIT 16, MICH. 
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SIGNIFICANT 
MATERIALS 
EQUIPMENT 





( 
ta d afi r 
\loderat if t | i 
Dow Corning Corp., 


1 


Midland, Mich 


Roller lever-actuated switch .. . 
dard ( i ror ; 
\ir-Maze Corp 25000 


Cleveland 28 


i vaila Micro Switch, dis 
Minneapolis-Honeywell Regulator Co 


lreeport Il 


Anti-repeat press control. . . 


nagnet inp 


sal 

ind ¢ 
nput 
vit 


+ 
; ; 


Clark Controller Co 
Cleveland. 


Vulcanizes at room ; 
temperature ... ;' t 


t i tating mot CGemco 


Electric Co., 25685 W. Fight Mile Rd 
Detroit 40) 
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Plastic, pressure-sensitive tape... 


a 


Pressure pickup . . . taining 7 Mystik Adhesive Prod 
nD ' bias cts, Inc., 2635 N. Kildare, Chicago 


Dynamic Instrument Co., 28 Carleton St 
Cambridge 42, Mass 


Biv = 


wis Sinaia Se 


High-pressure transducer 
nverts pl ' ' 
if I t a I 


Potter & Brumfield, Inc., Princeton, Ind 


sOUTCE Frontier Products Co., 4200 
Deepwater Terminal Rd., Richmond 24, 


Va 


Bearing material . . . 


Push-to-test pilot light . 


t 


rpm, loads to | si. Crane Packing Co. mounted . 
Dept. PEN, 6400 Oakton St Morton Square D Co., 4041 N. Richards St., Mil 


Grove, Ill waukee 12. 
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How Alcoa Aluminum 
Fasteners make good 
windows even better 


MEETS AWMA 
STANDARDS! 


You can meet the highest standards 
of quality and the specifications of 
the AWMA (Aluminum Window 
Manufacturers Association) for 
prime windows of aluminum when 
you assemble with Alcoa® Aluminum 
Fasteners. Perfect color match and 
protection against both galvanic and 
atmospheric corrosion make for last- 
ing good looks . . . consumer satis- 
faction. Complete stocks carried by 
your local Alcoa distributor fill every 
requirement. He is listed in the 
Yellow Pages of your telephone 
directory. 


Your Guide 
to the Best in 
Aluminum 


¥ ALCOA © 


y ALU AAINUAA Valve 
FASTENERS 
bs, sae 
wu» ~NEW! “ALCOA THEATRE 
es 


Fill out coupon for facts, samples 


Aluminum Company of America 

2247-4 Alcoa Bidg., Pittsburgh 19, Pa. 

Gentlemen: Please send complete specification 
2 and samples of Alcoa Aluminum Fasteners 
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BROAD vaneriace S| | MM eYevo eV g 
EQUIPMENT . 
APPLICATION saan Rae ecru 


Protective switch .. . 


Successor to the Acme screw 
drive and preferred in many 
applications to hydraulic and 
pneumatic systems. Guaran- 
teed 90% efficiency in con- 
| int verting rotary twist to linear 
The Same ere "prot . i push (or vice versa). Employs 


tilitaie sahil , aol @ stream of precision balls 
Beaver Ball Screws Used arn. premier tm I = and ground lead to eliminate 


Extensively in the Ships hs aes eth sini . es ri drag and wear in delicate in- 

E —— — struments to massive wind 

You Ride Offer Better tch is rated 1 amp lc. Micro tunnel jacks. Any diameter 

Control in Machine Switch, div. Minneapolis-Honeywell Regu- or travel: indexing, inching, 

lator Co.., Freeport Ill traversing. Literature, con- 

Tools Too! sulting engineering service 
available. 


| DD) 


a 
‘ 


1) 


‘DY 


y 
1] 


pee: 


i.) ) 


« 
\ 
’ 


Zone-hardened ball bearings . . . 


} } 
are mounted in a synthetic, oil-re 


ber ring that hts snugly in a pl 


DD) 


= 
(©) 


housing Bearings are available 
block flang ind irtridg« 


are ~prelubricated at factory and 


AN 
4 


sealed for life. Static discharge wire is pt 


vided. Sealmaster Bearing Div., Stephens 
Adamson Mfg. Co., Aurora, Ill. 


a) 


This Bridgeport milling machine 
with DIGIMATIC tape control 
system by Electronic Control 
eo as canaanane Corrosion-resistant solid-film 
table in 3 dimensions. Beavers §f lubricant . . . 

were selected for this job cla has friction coefficient of less than + 
Millia laaiachil positioning, and is said to withstand 1300-hr salt 
speed, control, high efficiency spray tests on anodized aluminum. Coat 
and virtual freedom from back- ing is effective from —65 to ( F, as 
lash. We have worked with well as for high loads and high speeds 
many machine tool builders in Electrofilm, Inc., P.O. Box 106, North 
Tl: a Hollywood, Calif. 

May we help you, too? 


s, 


i) 


hihi AT Th - 
» 


Th 
/ 


[evvnnenns 
y 


) mt) 


Y 


Dy 


) 


© 


a wing source 
High-temperature hose... Foste toll screws 


contains no metal, is corrosion-proof, non 
weaver | ines high-voltage insulation, protection | (alimDD Ye¥o 1 Ve 
Drecision har god flex lite and vibration resistance, | flip Vetted ESS Tole 
ee ele Tet oo acivey, within 2 wie Approximate | lt Mew Ygtee Tet 
f INC. price for a }-in. assembly, with fittings, | : INC. 


CLA } 1 ft long, is $10. Resistofiex Corp., Rose- 
oe OS | tand, NJ. | = CLAWSON, MICH. 





} 
4 
$1 
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HEAT RESISTANCE 


STRENGTH 


VAPOR BARRIER 


COLD RESISTANCE 


CHEMICAL RESISTANCE 


Improve quality and performance 


...with G REM 


Minimize the danger of premature product breakdown 
upgrade quality and performance! Always specify 
GREX, the new high density polyethylene! GREX offers 
you a combination of properties far superior to those 
found in most plastics used today, yet cost is low. 
GREX gives you exceptional impact and tensile strength, 
that assure long service and hard wear. High heat and 
cold resistance lets you boil GREX without distortion .. . 
freeze it without brittleness. 


*TRADEMARK FOR W RR. GRACE @ ¢ S POLYOLEFINS 


w.R. GRACE «2 co. 


POLYMER CHEMICALS 
DIVISION 


Plant 
Baton Rouge, La 
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GREX is unaffected by most a 
efficiently resists moisture vapor tr 
shape it into most delicate desig: 
and rigid in thin sections. 

Look into the many ways GREX \ 
can help you overcome the breakd 


fill out the handy coupon and 


W. R. GRACE & CO., POLYMER CHEMICALS DIVISION, DEPT 
225 Allwood Road, Clifton, New Jersey 

Please send more information about new GREX 

density polyethylene. I am _ inters th 


NAME 
COMPANY 
ADDRESS 


CITY 





SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 


Complementing 


the most sensitive design... 


JEWEL [8° 7. 


‘ 


, BEARING 
Yy 




















No matter how exacting the conditions, : 


fied JEWEL BEARINGS oe ee ee 
ASSEMBLE MORE READILY and 
FUNCTION MORE EFFICIENTLY. 


A variety of settings and mounts, plus a wide range of 
sizes (stock sizes, or to specification), enables these high- 
precision elements to be ideally incorporated. 


In addition, various settings and cushion- 
ing methods — silicon rubber, spring, or friction 
settings — provide maximum protection for ae 

‘ j 


bearings subject to severe shock conditions, yet ; . sce 
quatity control method sy 
permit controlled jewel movement, thus ending : 


lost time for tear-down and readjustment. 


» } 
act to'erances and 


eatures insure 
Of particular advantage are the complete 


jewel assemblies, set in screws or bushings, 


which Bird provides in standard sizes or to your ¥ LASTING PRECISION 
specifications. These assemblies greatly reduce PERFORMANCE 


overall cost by eliminating rejects, stopping ¥ LONGER INSTRUMENT 
waste, and cutting assembly time. Prove these 

advantages in your own plant. Forward a print LIFE 

to us with specifications we'll provide you ¥ VERSATILE 

with testing samples ADAPTABILITY 


For information on Bird Jewels write for Variable-speed, de motor 
Bulletin 14 drives... 





Over 40 years of serving Industry with Quality Jewel Bearings 


Ee. 


tron ubes ar sed. Power Con 
trol Co., 71 Okner Parkway, Livingston 
N. J 


50 SIGNIFICANT PARTS PRODUCT ENGINEERING + November 4, 1957 





IDEAS IN THE MAKING WITH 
TIO NOMeieemiziis ... Mass-produced 


STRAIGHTWAY VALVE 


precision-cast in 
CIBA Araldite‘ 
Epoxy-based resin 


High strength, dimensional stability, corrosion resist- 
ance, ready conformity to precision design specifica- 
tions enable Araldite Epoxy Resins to bring both new 
looks and new efficiency on a low cost multi-unit pro- 
duction basis to an ever-increasing range of industrial 
and household equipment. To learn more about the 
new era of product design emancipation that Araldite 
Epoxy Resins are pioneering, check in the coupon be- 
low the fields of your particular interest, and send to 
CIBA Plastics Division Technical Service Headquarters. 


wooo ooo -------- 


CIBA COMPANY IN¢ 


Kimberton, Pennsylvania 


& BA ened me 


T 
O Electr 
“FIRST IN EPOXIES' 


1 the U. S. and-Canada, CIBA produces basic resins only 
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Self-extinguishing wiring 
raceway... 


— -—-—<—S ewe 


ut after-glow when 
moved. Made of a lightweigl 
that does not wary 
temperatures normally encour 
panelboards. All standard sizes and 
are available. Stahlin Bros., Inc., 487 
Maple St., Belding, Mich. 


SPRACO 


full cone spray nozzles 


IN STOCK the most complete range of sizes and 
capacities available anywhere. 


IN BRASS, BRONZE, STAINLESS STEEL, or on 
special order) in any machineable metal. 


PATTERN uniform, even distribution, wide angle 
down to sharp angle. 


:' ; Receptacles for fasteners . 
REPLACEABLE CORE in spraying highly corrosive : 
for side and corner mounting eliminate 
liquids at high pressures worn cores are easily replaced. 


the need for a mounting flange and per- 
FLAT SPRAY and HOLLOW CONE SPRAY nozzles mit maximum ac 


cessibility to working 
are also available from stock. 


areas. Mounting holes have been reduced 
from four to two and holes have wider 
tolerance to permit automatic prepunch- 
ing. Designed for light loads, the recep- 


1 > d --Cas of ] ll > 
S P R AY E N G | N E E R | N G C 0 M P A N Y ome er in : i Pager gh 
specifications. Camloc Fastener Corp., 
22 Spring Valley Rd., Paramus, N. J. 


For complete catalog, write: 


133 Cambridge St., Burlington, Mass. 
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NOW..3 new International V-8s 


Now you have an even wider selection of economical These new models increase the International 


International gasoline or LP-gas power for your products 
three new power-packed, compact V-8’s—the UV-549, 
UV-461, and the UV-401. 


carbureted line to 13 models ranging from 16 
to 208 hp on gasoline at continuous rated rpn 
complete with regular accessories, fan 
radiator. As stripped engines, they de 


NEW V-8 UV-549 POWER UNIT. 208 net from 17 to 257 hp. LP-g iS power 1S appt 


hp @ 2,600 rpm on gasoline, complete as : ee . 

as shown. Not shown: UV-461 Power mately the same as gasoline. ; 

Unit—174 net hp @ 2,600 rpm, and And just look at the standout V-8 features 
the new UV-401 Power Unit—160 net 


that help your customers cut operating costs 
hp @ 2,800 rpm. 


rigid, Y shaped block: short-stroke, heavy-duty 
cam-ground, 4-ring aluminum pistons; big 
smooth-running, counterbalanced, tocco-hard- 
Ct INTERNATI ONAL ened, 5-bearing crankshaft; large-area, lons 
life, tri-metal, replaceable bearings; 
a tion full-flow, by-pass filter for long 
4 -~— lubrication; full-power, down-draf 
oil cooler; and a 12-volt 
Our service to you 
IH world-wide parts and service facilities that 
support these engines o » job—s where 
Call in our experienced installation engineer 
or get pilot engine models for your research 
and testing before you specify. Your call o1 


ter will get the special attention you need 


NEW POWER RANGE OF IH CARBURETED POWER UNITS 
i 


Horsepower shown is for complete power units on 


gasoline at maximum continuous load speed 








4-CYLINDER 6-CYLINDER 8-CYLINDER 





INTERNATIONAL 

International Harvester Co., 180 N. Michigan Ave., Chicago 1, Ill! 
CONSTRUCTION = 7 
EQUIPMENT 


HH 





See what adhesives are doing today! 


ill pm agg yg iit teu: -— 
‘ - - 


ie 


Pate ? Misie 
A MODERN FASTENER SPEEDS THIS ASSEMBLY LINE. IT NEEDS NO 


‘f 


ves eee ae ac pe 


hee, 


: ‘ scl. : : 
HOLES, BONDS PARTS INSTANTLY. IT'S 3M ADHESIVE EC-1357, 


Simplifying the assembly line 


A 3M adhesive is helping to create 50 
shelves per hour right before your 
eyes. By parts instantly, 
EC-1357 simplifies this assembly line 


bonding 


to just four fast operations. 


One worker puts metal frames and 
fiberboard sheets on a conveyor mov- 
ing 9 feet per minute. The second sprays 
EC-1357 on both as they pass by. The 


“SCOTCH” B® 


“3M” AGRA 


third positions the boards on the 
frames. They pass under a pressure 
roller and the bond is complete. 
There are no extra fastening steps. 


Instantly EC-1357 bonds board to frame 
80 strongly that the fiberboard will 
delaminate if wou try to remove il 
A fourth man installs molding. The 


shelves are ready to ship immediately. 


. r t PA MINN @ € 


RE ENSITIVE A t E TAPE e “SCOTCH 


VE PAPER AND CLOTH @ “3M" ADHESIVES AN 
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Hundreds of other 3M adhesives serve 
industry in a thousand varied uses. 

SEE WHAT ADHESIVES CAN DO FOR YOU! 
Learn how 3M research can speed your 
production, cut your costs. Consult 
your 3M Field Engineer. For a free 
booklet and more informa - { poouro 
tion write: 3M, Dept. 711,417 
Piquette, Detroit 2, Michigan. 


RESEARCH 
4 


COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 


@ CANADA. F Box 
ORDING TAPE @ “SCOTCHLITE” BRAND 


@ "3M" ROOFING GRANULES © “3M" CHEMICALS 
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Making, Shaping, Treating 
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MINI-JOINTS’ 


*Miniature Universal Joints 


for greater a in instrument design => <2! | Rr i 


2nd World Metallurgical Congress and 39th National 
Metals Exhibition and Congress, Chicago, Ili., sponsored 
by American Society for Metals, the Atomic Energy Commission, Ameri- 
Ball cluster welded to discs ‘8 can Institute of Mining and Metallurgical Engineers, Society for Non- 
destructive Testing, Industrial Heating Equipment Association, Metol 
Powder Association, and Special Libraries Association. For information 
contact American Society for Metals, 7301 Euclid Ave., Cleveland, Ohio 


Sealed in lubricant 


Disc  AIEE Machine Tool Conference, 9th annual meeting, Hotel 
Seen & Mise bashed © Mesieen eowetine Schroeder, weve Wisc. Sessions include reports on expertenss 
angle of 30° + Lightweight + Sealed-in Lubrication with stored intelligence control, recent developments in electric 


DIMENSIONS motors and advences in the art of control. For information contact 


Part NO. ID OD OL WOT. the AIEE, 29 W. 39th St.. NYC 


SBS SOLID 316 1-132 


IBS 0938 SAE Conferences, Hote! Stotler, Cleveland, Ohio. The three 
National SAE meetings include Transportation, Nov. 4-6; Diesel Engine, 





2BS -125 
Nov. 5-6; Fuels and Lubricants 7-8. For information contact the Society, 


en 186 485 Lexington Ave., NYC 


4BS 1875 


5BS 2188 d i or ir-borne roni , Regional Technica on- 
Plastics for Air-bo Electronics, R | Technical C 


6BS 250 2 ference of Society of Plastics Engineers at Ambassador Hotel, Los 





(Aleo available as double joints Angeles. For information contact L. J. Costanza, 8017 Holy Cross 


Send for further information .. . Place, Los Angeles 
available promptly on request 


FALCON MACHINE & TOOL CO., INC. 


National Association of Corrosion Engineers, Fall 
209 CONCORD TURNPIKE, CAMBRIDGE 40, MASS 


meeting, Northeast Region at Penn-Sheraton Hotel, Pittsburgh. For 











information contact A. B. Campbell, 1016 M & M Building, Houston 


Texas. 


National Conference on Standards, sponsored by Ameri 
can Standards Association at St. Francis Hotel, San Francisco. Program 
ncludes 11 sessions and more than 50 speakers discussing government 
and industrial use of standards, cost improvement through standard- 
ization and application of standardization to specific industries. For 
information contact Miss D. E. Denton, the ASA, 70 E. 45th St., NYC 
whee me wren National Industrial Conference Board, Management 
se discussion on metal course on industrial utilization of radivisotopes at Westchester 
you utting costs Country Club, Rye, N. Y. The course, moderated by representatives 
TOPICS DISCUSSED INCLUDE of the AEC and Battelle Memorial Institute, will discuss industrial use 
: mparison of spinning and pressing of radioisotopes in nontechnical terms. For information contact the 
typical part 
MECATORN spinning capacities NICB, 460 Park Ave., NYC 
how spinning is don 


ssinaahit " Investment Casting Institute, annual fall meeting, Shera- 
r ton Hotel, Chicago. Technical session, Nov. 19, will compare induction 
and carbon arc techniques of melting high alloy steels. Sessions, 
Nov 20, will cover business trends. For information contact the 


Institute, 27 E. Monroe St., Chicago 


ASME, annual meeting Sheraton McAlpin and Statler Hotels, 
NYC. Schedules call for 12 to 15 simultaneous sessions to allow 


broad and specialized coverage of engineering developments. For 


'¢ W TORNGREN information contact the Society, 29 W. 39th St. NYC 
a ° 


en Ea 0 Bes peek 2 2ek © Oe a 


Exposition of the Chemical Industries, ot New York Coli- 
236 Pearl St.. Somerville, Mass 


seum. More than 500 exhibitors will display materials, laboratory 
equipment, process equipment. For information contact the Exposi- 


Plez send m yu 7 u " 2 
ease send me your Designers’ Guide tion, 480 Lexington Ave., NYC 


Name 
' l International Automation Exposition, Trade Show Build. 
“ . ing, New York City. For information contact Richard Rimbach Asso 


ciates, 845 Ridge Ave., Pittsburgh, Pa 
Bee ms ee ew ee ee ed 
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COMPUTER 


The only desk-side electronic computer 


with direct programming and automatic 
positioning of decimal point 


These exclusive features are just two of the many time- and money- 
saving advantages of the new IBM 610 Auto-Point Computer— 
a compact, low-cost, general-purpose electronic computer with 
many logical and arithmetic facilities to make engineering time 


more completely creative 


For example, the IBM 610 features single-instruction square root, 
simultaneous division and multiplication, highly flexible tape units, 
and requires only a minimum of instruction to learn to operate the 
machine. The 610 has been designed with reliability as a prime 
consideration—built-in self-checking provides assurance of accur- 


ate results. 


Quickly, conveniently, and economically—the new 610 Auto- 
Point Computer helps you solve a wide variety of engineering and 
scientific problems. And this mobile desk-side computer does not 
require air conditioning—another cost-saving advantage. For com- 
plete details, simply call your local IBM representative. 
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A few applications 
of the 610 
Auto-Point Computer 


Analysis of 
Mass Spectrometric Data 


° 
Formulae Evaluations 


Calculation 


of Aeroelasticity 





TIME 
EQUIPMENT 





57 








the, w. navn company’s ELAPSED TIME INDICATORS INDEX TO 
il 0 sn ADVERTISERS 


INDUSTRIAL, 
and Aluminum Co. of America 
| Automatic Steam Products Corp 
Beaird Co., Inc., J. B 


ei * Beaver Precision Products, In 
applications 7uae, Series DC Elaneed Bird Co., Inc., Richard H 
Time Indicator. Send for pa 
Bulletins: AWH ET600 Bound Brook Oil-less Bearing Co 
Basic Elapsed Time tndi- 2nd Cover 
*referre D 2 242 4 
pyetorr d ee oe. 12500, 24200 Brooks & Perkins, inc 46 
Performance Chrysler Corp., Industrial Engine Div 15 
ia Ciba Co., Inc., Plastics Div 51 
Paramount Crane Packing Co 25 
Double A Products Co 3 
DuPont de Nemours & C 
i Elastomers Depi 
Enjay Co., Inc 
Falcon Machine & Tool Cx 
Goodyear Tire & Rubber Co 
Grace & Co., W. R., Polymer Chemical 
7500 Series Reset Type Div 
Elapsed Time Indicator u 
Send for Bulletins: AWH or i re - . ? Grant Pulley & Hardware Corp 
ET6O! wat . Hansen Mf Cc In 
Reset Type Elapsed Time b : : 9 pate 
indicators 7500, 12500 sm, 4 ~n Haydon Co., A. W 
24200 Series : IBM Time Equipment Div 
International Harvester Co 
Industrial Power Div 


The 4 
ghows at the left is the new A..\W-RIAYDON Company Jones & Laughlin Steel Corp 


W. Haydon Co. catalog de- ag McGraw-Hill! Book Co., Inc 60 
scribing the complete line of tim- 221 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
ing motors and devices; if you 
haven't received your copy write 
for it on your company letterhead 


Miniature Precision Bearings, Inc 18 
Minnesota Mining & Mfg. Cc 54 
Parker-Hartford Corp 44 
Philadelphia Gear Works, Inc 10 
Reynolds Metals Co., Parts Div 29 32 
Saginaw Steering Gear Div., General 


Dhan yom reed a. Compact 7" Motors Corp 


Design ond Menviacture of Electro-Mechenical Timing Devices 


Sanborn Co 


2, L c : Spray Engineering Co 
fpotatle_, Leg eS Thiokol Chemical Corp 

Torngren Co., C. W 

U. S. Graphite Co., Div. of the Wickes 


: Co F 4th Cover 
or : : West Virginia Works, Connors Steel 
> Div H. K. Porter 


TECHNICAL WRITING SERVICE aden as 
Pressure STEAM WRITES- EDITS [f 
HO™-S“OT- ILLUSTRATES covert tas Sa 
PRINTS Atlanta 3 ye M. H. Miller Rhode 
| ELECTRIC} STEAM YOUR publications ... havi 16 . “4 * iladiats ™ 
to YOUR specifications Park Square Bldg., Hubbard 2-716¢ 
GENERATORS :  TWS relieves you of all or ry “en Mi bin ane eee ee 


any of the many problems Cleveland 15 beck ® Means 
. . { Superior 1-700 
are available in encountered in the produc- 
all sizes—for Dallas 1 chirmer, 901 Vaughn 


. tion of your... Bldg 
every conceivable i —" site ration, 1740 Broad 
purpose! EQUIPMENT MANUALS - HANDBOOKS §& way, Mile High Cente 18 
PRODUCT CATALOGS-TRAINING AIDS # Detroit 26 PB 
if } PAMPHLETS — REPORTS — BROCHURES $f er icgnpdbetanamas 
throughout the , : COMPANY HISTORIES — PARTS LISTS o> ay EE 
world—Since 1917 By New York 36 
150 , “wit. 

WRITERS — EDITORS — ARTISTS Philadelphia 3 

ARE AT YOUR SERVICE Willadson, Ar 
Send for Free Copy of WRITE: cele 


Pittsburgh 22 
10 page Data File! Project Consultant Bldg. Atlantic 


AUT Samar | C SOWA SNCS int 
STEAM PRODUCTS CORP. Phone: LOngacre 4-3000 gy 


s Dougla 
140 West 31st St. New York 1, N.Y. + BR. 9-9736 
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PROBLEM: 


Quick, silent conversion of atomic sub crew quarters 
: c ~ 
to active battle station. 


SOLUTION: 


A >] < > 


immediate 


In a submarine, every inch of space 
is required to perform several 
functions. In some cases, a battle 
station must also serve as living 
quarters for the ship’s personnel. 
Such was the case of the recently 
launched third atomic-powered 
submarine, the U.S.S.- Skate. It 
was found necessary to place 
sleeping berths in the forward 
torpedo room. In the event of an 
enemy contact, berths must be 
repositioned quickly, to allow space 
for the vital workings of the 
torpedo room and silently, to avoid 
detection by enemy sonar. Grant 
Slides were chosen by the Electric 
Boat Division of General Dynamics 
for this essential job and they 
perform it well. In addition to 
operating quickly and silently; the 
slide used had to be sturdy enough 
to support 4 sailor...again the 
Grant Slide specified proved the 
perfect answer for this important 
application. 


Grant No. 380 Slides 
recommended for 
loads up to 500 lbs. /pair 


Courtesy u.S. Navy 
Electric Boat Division of 
General Dynamics Corporation 


GRANT 


INDUSTRIAL SLIDES 


47 High Street, West Nyack, New York 
944 Long Beach Avenues Los Angeles 2l, California 


Write for complete technical data on the 
wide range of Grant Slides. 


UC N N N No Ls 
PRC YD E G EER G S Vv »mber 4 957 








iS 
STRENGTH OF MATERIA 


SHED 
aiytical 


SELECTION and APPLICATION 
OF METALLIC RECTIFIERS 


JUST PUBLISHED, Provides quick, reliable 
answers to rectifier and rectifier circuit 
problems-—-all necessary data on filters and 
transformers—-and the essential mathemati- 
cal tools to deal with circuit design. By 
developing together a clear idea of circuits 
and cell characteristics the book shows de- 
ign procedures for such uses as pulse cir- 
cuits, industrial and electroplating power 
supplies, battery charging, and others. By 
Stuart P. Jackson, Gen. Elect. Co., 326 pp., 
216 illus., $8.00 








ics of MACHINERY 


rH EDI 
pack- 
ical 


mech - W 


NI 
. \ 
just P a practieomett 
rion 
i 
groune 
propertiess vir 
mechanism 
tains a weal 
jnery: 
mach -_ 








Ss HANDBOOK OF 
wen }@ FASTENING AND 
aes * 


JOINING OF 


METAL PARTS 


Time-saving shortcuts and quick solutions 
to fastening and joining problems. Covers 
such methods as screw thread and nuts, 
various types of welding, collars, couplings, 
keys, brazing, soldering, resins, adhesives, 
etc. An outstanding feature is the easy- 
to-follow 200-page section in picture-and- 
caption style giving practical answers to 
fastening and joining problems. By V. H. 
Laughner, Ed., Modern Materials Handling, 
and A. D. Hargan, Formerly Supervising 
Design Engineer, Bell Telephone Labs. 622 
Pp., 262 illus., $15.00 








SEE THESE BOOKS 10 DAYS FREE 
McGraw-Hill Book Co.. Dept. PE.-11-4 
327 W, 4ist St., N.Y.C. 36 
Send me book(s) checked below for 10 days’ examl- 
nation on approval In 10 days I will remit for 
book(s) I keep, plus few cents for de 
and return unwanted book(s) postpai 
delivery cost if you remit with this 
return privilege.) 
C Shanley—Strength of Mat., $8.50 
C) Jackson—Sel. & Applic. of Rect., $8.00 
C) Ham et al—Mech. of Machinery, $8.50 
OC) Laughner & Hargan—Hdbk. of Fast. Metal 
Parts, $15.00 
(PRINT 
Name 


For price and terms outsilde U. S., 
write McGraw-Hill Int’l., NYC 


PUBLISHER'S POSTSCRIPT 


(—TOlo) i t-jal-) a —- 


Postscript... 


To Extend Your Eyes and Ears— 


When you subscribe to a magazine, vou do so because you expect to invest 
some of your time reading it. ‘There are about 2,000 business, technical 
ind trade publications in this country. Some are excellent—especially 
designed and edited to help the reader. Others are published principalh 


for the benefit of the advertiser 


We all have to read to keep abreast of the new ideas or the new methods 
that are asserting themselves in our fast-moving economy. But how and 
what you read can make a big difference. Ask yourself the questions, “Am | 
investing my time reading publications that have the editorial competenc« 
ind widespread sources of information to make me a better informed man 
on my job?) Am I getting the most out of my reading time?” The size and 
experience of the editorial staff serving you can make a big difference in the 


amount of useful information you get. 


We were tremendously impressed the other day when at a meeting we 
introduced the members of Product Engineering's enlarged editorial statt to 
our top management. We doubt that there is another editorial staff serving 
the design-engineering profession that even comes close to this one in 
terms of education, experience and practical know-how 


Product Engineering has a full-time staff of 43 people. ‘Twenty-seven are 


cditors—24 men, 3 women. 
hese 27 editors attended 42 colleges and universities 
rhey have 31 college degrees from B.S. to Ph. D 


They had 122 years of engineering and industrial experience in 33 differ 


ent job functions and specialized in 2+ different engineering assignments 
Ihey had experience with 45 different companies 


Combined, they had 188 years of reporting and writing experience on 


publications other than Product Engineering. 


Chey hold membership in 25 different technical societies. Ten editors are 


members of six honorary engineering societies. 


The work of the 27 editors, located in New York and throughout the 
country, is augmented by McGraw-Hill domestic and 8 foreign news 
bureaus employing 55 full-time McGraw-Hill editors. In addition, the 
large McGraw-Hill Department of Economics staff regularly contributes to 


our columns. 


This highly specialized group extend your eyes and ears throughout the 
entire field of product design and research and development to keep you 
better informed through their reports and articles. Engineers, like yourself, 
they are trained to bring you the kind of information you need—clearly 
accurately—and concisely as possible. 


The engineering executive or designer who wants to be well informed, 
will find more useful information in the columns of this magazine week 
after week than is available from any other source. —A. H 


PRODUCT ENGINEERING + November 4, 1957 





READER 
TO EDITOR 


Ups and Downs 
lo the Editor 


I notice in 


em that b 


shaft 
building? 
ft interest to n 


irben Building 


| 
Forces) in Frankfurt 


does have such 
During a tou 

1947-1945, | 

n this building 


in experience going u ind down 
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} 


n these individual clevator shaft 
Lr. Cor Witiiam L. Drennen 
Ordnance Corps Detroit Arsena 


l'o the Editor 

In your “Why 
ind Devel yp? Or 
bout a svstem 
shafts. These are 


Germany and have 


were known as 
ipparentlhy because tl 
yperation caused 
utter the Lord’s P 

1, myself 

on thes« 
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travel 
basement, 
moves up 
provide conti 
Ihe passeng 
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o this method is n 
older or sick peopl 
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replaces ibo rem 

Perer W. \Mever 
Chief Engineer 

West Warron, Ma 


Check the Industrial Designer 
| the kdit 





Batter-ies up 


They cut—and then some 


; 


ial 


knife? The Swi 





WHY 
DON’T THEY 
RESEARCH and DEVELOP... 


an antiaircraft shell that 

would place a large cloud of 

gas in the path of enemy 

flight. The gas might explode 

on contact with hot engine 

parts or exhaust, or (hike a 

CO, bomb) it might stop 

combustion. Such a shell would have more staying power than the 

normal explosive shell and at present speeds few aircraft could turn 
fast enough to miss a cloud several hundred feet ahead 


S. Hamitron, Winnipeg, Man 


a traffic signal (one only, over the middl 
of the intersection where it is easy to find 
equipped with radar or proximity pickup and 
counter to automatically adjust signal timing 
to trafic load and shut it off (or turn on cau 
tion lights) when it is not needed. It sure is a 
waste to stop when there is no other moving 
vehicle within blocks. It would save _ police 


time too.—KrNNETH KAHN, Yuma, Ariz 


a pair of binoculars based on the 
new hght amplifier invented at RCA 
Most dark landscapes have at least some 
sky or local lighting but visibility may 
be poor even with dark-adapted eyes 


(he unit increases Ulumination several 


hundred times—perfect for night travel 


jutomobile brakes in which pedal depression calls for a fixed 
deceleration. An accelerometer would measure car speed changes and 
idjust brake pressure (probably hydraulically) to reduce speed at a 
mstant rate. lull pedal depression would call for maximum deceiera 
tion; the controller would automatically call for greatest brake pres 
ure possible without wheel lock. Max possible deceleration on icy 


ads would be considerably less than on asphalt but the controlle: 


vould prevent skids in either cas¢ 


Have you a pet project but neither the time nor inclination to do the necessary R & D— 
Product Engineering will welcome (and identify the originctor of) similar ideos based 


on known scientific principles but locking on inspired monvufacturer 


to the industrial designer. | have a 
GE “Musaphonic” radio which should 
ind does represent the ultimate in 
table models for sound reproduction 
I'he controls are on a box extension 
which is decorated. But the outer 
brass ring, when raised, shrouds th« 
ile and pointer. It should be flush 
\las, for the person who assembled 
the scale and pointer. He never heard 
f parallax, or didn’t believe in it; 
the pointer is so far in front of its 
scale that almost any reading can be bad, 
iccording to the viewpoint This is 
really serious oversight by the enginee1 
not checking up on the designer 
Cari T. Nacno 
V.P. Nachod @& U.S. Signal Co., Inc 
Louisville, Ky 


Crane Control 


lo the Editor 
May I offer our answer 
ine-control problem, on 
50 of the Oct. 7 issuc 
It isn’t miniature, it isn’t transistorize 
nor is it battery-operated, but it 
vorks and people buy them 
Here are several data she 
that will explain it 
Ht. A. Bratr 
kemco, Inc., Irwin, Penna 


Kd I'he data shee 
ntrol operated by 
lays on crane and floor | 
vered by radio frequencies 
located in the control 
signals transmitted “‘directh 
ic power lines. No additional wire I 
ire necessar\ The svstem 1s, of coursé 
genious and probably quite reliable. It re 
nts the firs ‘p> toward the true oper 


be possible with 


The Great Mail Robbery 
lo the Editor 


I am sorry to sav that the July anc 
\ugust issues never arrived. I ha 

ied to get them several times at the 
cal post office, but without succes 
Che local post office seems to think 
that Product Engineering and several 
other leading American publications ar 
being stolen at the main post office 

t Buenos Aires. These, I have beet 
tol re then sold at the local 
book stores. Isn’t there anvthing 
that car done about this situation? 

Vatp Hanson 


\rrove \rgentina 





This pump manufacturer reports 25% savings with 


J&L COLD DRAWN 
ELECTRICWELD TUBING 


Special smooth 
1D. finish 


Operator is threading 1%” O.D. x 14%” 1.D. J&L special smooth cold drawn Electricweld tubing for pump cylinder. 


Low original cost and elimination of interior hon- 
ing are two reasons why it pays you to specify 
J&L cold drawn Electricweld tubing with special 
smooth I.D. finish. 

This manufacturer of oil well insert pumps re- 
ports a saving of 25% by converting from honed 
seamless tubing to cold drawn special smooth I.D. 
Electricweld tubing. Not a single tube failure has 
been reported from the field. 

Because of its superior inside 
surface finish, exact tolerances 


and closely controlled physical characteristics, J&L 
cold drawn Electricweld tubing is recommended 
for these applications: 

© cylinder tubing ® shock absorbers 

© ordnance parts ® hydraulic and pressure tubing 


J&L cold drawn Electricweld tubing is readily 
available in diameters from 4%" O.D. to 44" O.D., 
8 gage to 20 gage, and can be furnished to closer 
than commercial tolerances. Write to Jones & 
Laughlin, 3 Gateway Center, Pittsburgh 30, Pa. 


Jones & Laughlin 


STEEL ...a great name in steel 





GRAPHITAR olt SEALS pia 


IMPORTANT PART IN DEPENDABLE PERFORMANCE OF 
New powerruL CURTISS-WRIGHT rurso 


COMPOUND ENGINES 






























Increased demands for faster non-stop service has placed 
great demands on the engines that power modern airliners. 
Helping to meet this need is the powerful EA Series 
Turbo Compound engines built by the Wright 
Aeronautical Division of the Curtiss-Wright Corporation, 
Wood-Ridge, New Jersey. In each of these 18-cylinder 
giant engines, 3 GRAPHITAR oil seals play an important 
part in maintaining the dependab‘lity, efficiency and power. 
Three power-recovery units are employed on the Turbo 
Compound to utilize normally wasted exhaust gases and 
provide still additional thrust. The GRAPHITAR 

seals are used on the turbine shaft in each of these units 
and must withstand continuous high speeds and high 
temperatures. These seals prevent hot gases from reaching 
the shaft bearings and carbonizing the lubricant. Low 
coefficient of friction, and the excellent wear and sealing 
properties of GRAPHITAR make it ideally suited for 

this demanding installation. 

Compacted under extreme pressure, and fused at heats to 
4500° F..GRAPHITAR can be formed into relatively 
complex shapes, ground to tolerances as close as .0005”. 
Since it is entirely self-lubricating, GRAPHITAR can be 
used where only steam or water are present. 
GRAPHITAR is lightweight, durable, chemically 

inert and virtually unaffected by extremes of vibration, 


pressure, or temperature. 


Get the fact-filled GRAPHITAR 
engineering Bulletin No. 20 
Write today for your copy. If 
you have design questions on 
problems, our engineering 
staff will be happy to assist 


you in any way possible. 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW |, MICHIGAN 
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